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(54) ACTIVATION OF WORD LINE IN SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology 
capable of reducing current consumption due to the 
activation of a word line in a semiconductor memory 
device. 

SOLUTION: The semiconductor memory device is 
provided with a word line activation control part for 
controlling the activation of the word line. When an 
operation cycle using addresses including the same row 
address is continued, the control part holds the 
activated state until the row address is changed without 
non-activating the once activated word line. If 
refreshment is required when a word line in a certain 
block is in an activated state, the word line can be non- 
activated under a condition that an external access is 
not executed in the block. When an external access is 
required to the block within a prescribed period after the ^ 
refreshment requirement, the execution of refreshment 
in the block is delayed and the word line for executing 
the external access is activated. 



m 

U! 

(fnj 



1 



H 




f a °N^ — 



LEGAL STATUS 

[Date of request for examination] 1 6.1 0.2001 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAA8la4zvDA41 41 50769P1 .... 2004/03/10 



Searching PAJ 2/2 V 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.gojp/PA1 /result/detail/main/wAAA8la4zvDA41 41 50769P1 .... 2004/03/1 0 



(19)H*H*6Wf (J P) 02) & m & 1* & # <A) aiWfHHWMHW 

#^2002- 150769 
(P2002-150769A) 
(43)&HB ¥«144£ 5 £24B (2002.5.24) 



(51)Inta 7 




F I 




G11C 11/403 




G 1 1 C 11/34 371J 5B024 


11/407 






o w ■* 


11/406 






Q e QV 

o o oiv 








R * WjR*<o»c5 OL (± 25 H) 


<21)fflK## 


»R2000-340272(P2000-340272) 


(7DWKA 


000002369 










(22)tbK0 


¥jSl23Ul/3 8 0(2000.11.8) 




JKKi&*TlfrKllST« 2 TB 4S 1 ^ 






(72)«^# 


*g }&- 








6»B«*afrrfcA:ftJ=TB3#5-ff -fe-fa 
















*« 9km 






















(74)ttfflA 


100096817 








#m± S+M #* (*3*) 






F*-M£^) 5B024 AA01 BA13 BA20 BA21 CA16 








DA08 DA18 



(54) immo&m ym#**v&wft<z>y-\*me>mmt 



(57) imm 



(a) 
tb) 
(c) 
(d) 
(e) 

(f) 

(£) 
00 
(i) 

(j) 
oo 
(I) 

On) 
(n) 
(o) 
(P) 
(q) 
(r) 
(s) 
(t) 
(u) 



#CS 
ZZ 
AOM 
A8-A19 
RFTM 
RFREQO 
RFREQ 
RFREQ2 
RFREQ3 
#£X0 
#£X1 
«£X2 

#ex3 «Tr 

#RF0 
#RF1 
#RF2 
#RF3 
WU22A) 
WU22B) 
WU22C) 
WLC220) 
(V) #CNTUP 
(») RFA8-1A 




| BA="0"; 


jC BA=~1 "IjC BA="0~X BA 


="1 ")JC BA="0"^C 


BA="l" ! 


I 


i ii RA="p' i 


X i 






1 

[4#?FK#fiD*5IB] 

imxm i ] * y gitfcot, 

fcffltt^^^yir^n y9 t, 

M lEffilS^ * * y ir /V-y n y 9 <D b h <D#:M Wl0(D> 
^!Jt;^p y?£riI#-$-6£:«><D;/p y9T K^* 

atrial- K«kStt^M«i»»t. ( a ) * v 

*TfiT*2fe9. (b) md,9Sl<n**}) J t/u7uy9ft<D 
fltflEJB 1 ^ * y ir/^o y ^ (c^^T^-^gc^tii 

resin o ^ y * * * * ^Stt^t;tt« ^ i7 - K«a 

^tt^t^:^^^!?, (c) 8MBJBi<z> 
«©Bf*ffll«rtl-. ttXK1Bl<o**y*'*'7*v9lztt 

fflllG^ 1 (D^^t !i ir^y p ^ ^ tdjfctt 5 y 7 u y is ^. (O 

6. *MM*^yiSfi. 



(2) #M 2002-150769 

2 

[ffltjftJg 3 ] gS#3l 1 2lE«t(0^#{*:^ ^ y 

HfJlGffl 1 1^^ ^ !) t p >y ^ l:» IT y 7 1/ y i/a 

fflrlESttco-^w ^/Mw*3v^-cffi^k$ix^:» i^*y 
*/K/n**rt<&!7~KlllS:. 5 r. k 4 < DO 

t$b\^ m&Mc®<DV^9/i'£V&XWi&Mc1fe<DV>(9 

^»uy 7u^^^*s»**ixst fcti-, Mies? 

2 y t;^p 5/ ^ ic^j- Lty7U$/ v-zl 

Miem 2 <d* ^ y ir/^y icibH ^xf-^(Di^m 

30 IS^207<^y -fe/V^n $/^f^(^^^b^O!7- KiB 
Bo 

^^icgE^ij^nfc^^^^y mmm 

So^^y -fe/w^p ^bco^Eco 1 oo^^ey ir 

/^py^taRtSfc^oy^rK^i, 
£;ft,fc^y ir;K/o y^rt^«**oi7— K^cd 5 t, 

40 a^stt^^^y^/WwWjsi-.s^-^srAua^i-sfc 
ox. (a) sfria^^-y -t/M^atu f-^o^i 

mmmm-r^^^ 9^<o ? h<o^<o^^ 9 m^^x 
50 #sttftts^ ktt<wnsmm-rziM9fl'<o5 i z> 



(3) 

3 

^rffi-efco, (b) sfrtasiw^^yt/^aiy^rtto 

IB 2 ©»fru:tt: 0 

MSB* l * y ±/i>-7 p y * tc^Tr — * tf>BM*M 
la® i to ^ * y -t yi/^ o y ^ o)iSttft«» <e> 17 — km 

S:*flH4ftS*-6Ci:d s ^rffi-C*>D^ (c) jtMBSB 1 tf> 

miassi -t/w^n jf^ii:*3itay7i/yVao 

[0 00 1] 20 
[0 0 0 2] 

H**^S«] ^^^ygii:tTll DRAM^ 
DRAMttSRAMJCJt^<-CSflSt?*W*"C*>S*^ y 
y^^ftf^tt^K-'CttV^SV^^ DR AMdit^TiiHffi 

[0 0 0 3] DRAM^ SRAMCO^Ij^^^H^Lfc^ 30 

^fM^ey 3£B£ IX, Msram (vsramM 

t*ttPSRAM&W»x5) ^e>nTV^ 0 l&f«SR 
AMI1 DRAMfclBD^>f"*-5 r*m**9 ■fe^*r* 
tf^^ey -fcywr frfll&TV^&ir^fel^ y^u^v- 

tTLXt^o Z<Dtz#>, geSRAMtClMKSift&fttfB 

^@ (mtfcpu) y7u^vaiMi^f 

ry 7nxv/a^a»ttj tnftfix.6o 40 

[0 0 0 4] 

ib\ Cfttt. S RAMIcR &"J\ — 



2002-1 5 0769 

4 

[0 0 0 5] ^(OftWts ±»Lfctt*OiWIS:*ft-r 
[0 0 0 6] 

yglt^ot, ^-f-t-^ ix^^O^^ey ir/^W h y 
^^tt^ffiyiJSixfcfflJft^^^ey-fe/^py^i:. S91E 
1g$tGD ^ y -ir frzf vy?<D?h ottico 1 ooo^^e y 

tR£*xfc^ y-tryi^p 5/^F^(D^SS:*oy— Kj&lco? 

*^A*)£*L<5r K^A*ttt> «WB7K^i:ao 

xis#i£n<5 ^ ^ y -feyv^MiS-r^^-^ ^Ata^t 6 
~rz>tz.#><Dy- h-BmmtfflfflMk. mm?- 

■K flWB!7-K*JS«{k»J»»W:. (a) SMB^y* 

m^m l^^^-yiry^p y^wy- KUWSttfb* 
^<^/ t ^oTV^6 < h#ic N ffFia^l^^-ey-tryv^Piy^ 

£tix\*^£\t^Zk£3km^ W1B 
fKD/^ey -feyi^^p y^rtoffitt-fbttffi<Ol7— Ki&£r 
*iStt^k$^:SCi:dSnrtB"C«)9. (c) mffEmicD^ 
^eyiryP^p y $ [ZLft LX !/7Uy i/^<-fc^&&titc1k 

MIEfBl0^^y-feyV^ny^lC*5*t6y 7 
Uy^^(Dmrf^mi^X. WIE^l^^^yiryi-^p 

[0007] c^*«^*yiSB-ett, i7-K»ett 

ttfttfcftffiTftftt^^t^'Ct^o ^IX, 17- K 



(4) 

5 

femtvtmw- vm£Mcife<o-9-<< twffej&ft 
[0008] ^<D£?t£y-Ymftmmmn*m\<^ 

mzfem-rz c t 1 ft * 0 

[0 0 0 9] ft*5, i<D»fi&flll^3!l*W\ SWO-th 10 

2J£A±(7)^^/H^^V>T. SttflsSftfcP-- Kit 
.too;* y ir/Mw*J- LtT-^oi^ffl L^l=# 

[ooiol^t y 7 u S;Kfc*<0J5f* 

[0011] ±e©ss«^*3v^x, mmr k a*j« 

Stt, flfrietTT K^tt> raster ht?«fiB;Six*ffiE 

[0 0 12] ^(7)J: 3fc, ffr Kf^SriffiKfeSIMS 
tobr-/ hlcWBSXixf*. *tT K^tfJfcttfiMWbU:: 

r*asx#, !7-KIM>»tt<fc 

\zw ? m z>zh&*imttez> 0 30 

[0013] _biBo^e^*5v^-c. mmmi <o**y± 

[0014] ^5i"titf. f-^wB^(iiL*fc(itS 

])?~l>-i>&mrr-tZ>zkfcX%Z><DX\ looQfM'* 
/i4HIB&JtlM«fi< 5 £ <h *^TIB4: ft 6. 
[0 0 15] ±E*>iS|tfc*3^T, Kmsttft 

Km*. &fi5mt'tz>zbte< wi&mm<DV'( ? 

/^d -/^ ^JiSft6ffE^^2^)^^y iryu^p 
l^y^y-feyM^U f-^wR*fflt*fctt*#^ 

tt{kStt^»i[flE*2^^^ey -fe/V^n y*f\<T>y- YB 



#M 2002-150769 

6 

.^^s/^a^ssRSixsttt^ stress 2 rc^y* 
/u^ d j/ ^ |c» UX y 7 u y i/a s ixs 

-tt, flM&SB2<D^y irA^u yf^^^Xf-fOWi 

tc, miBJB2^^*y-fe^yciy^rtoiStt<kttffi^y 

- Km«r#«tt<t - k <fc 5 id LX <> 

J:v\ 

[0016] ft *5* mVXD^^ ? 9 mT-SJ&OQiM 

[0 0 17] ?fti7- Km&tt^fHUAtrffiv^ix 

tf, 2J£JLt<£>;*^ey ir/wyn ^<D<£<£>!7- Km SrRlB* 

Km±co^^ey-fe/K^LX, r-^^Ml 
S7- Km<oSttft^#5iH»«**^ft?)(S»-*-6 

t «r»fci'^*«ttfka?*x y7^r>^ znn-rz z 

[0 0 18] ^fc. *|g^W*ftl±, ^-#-5 s/^®^ 
yw^pvy^^^ ffHS^co^^ey-tr^^n 5/^05 

m*<D7- Ym<oo%v>i**m$i'rz>tcit><DnT y^ 

^#«cy^ey^Btw*3i/>T, KmofiytttffcfrlM 

is ^^Bi^aiL*fett»#j&^jss^rffift^ 
f->f^/i/dsig*u stria^*t6f->r^vH^^xs(ria 

ff7 Ku^co^W s fttib$HftV^10*^»cH % flftflB 
jbSix^!Bl^^^y-fer^ciy^rt^!7-KmS:. * 

fctK (b) lflEBl0^^yt^n^^^07-K 
m*fttt<k««i:ftoXV^t#[c, MIB^l^^^ey 
ir/u^P 5/^tw^LX y 7 ix 5 /i/ 3 L^»*$ixfcJB2 0 
S^lcji. miEmi^^^ey -fer/W^D ^^tc^^X-r- 
^(^Sg^UiL^fc^St^^^sttXV^ftv^i:^ 

ffiffa^io^^y-fe^D ^rtossMi 

(0!7- Km«r*ettftS*S- t^nflBXfcO, (c) 



(5) 



iwioJtay ^»a>nrftrsnuT. stress ia>* 

[0 0 19] £©MMrJ8v**»*tefc, *«OT^36fi 
[0 0 2 0] fc*s, S^^iX'HStSC 

[0 0 2 1] 

m\zm<t^x&T<nm&xwiwi-z><, 

A. ^^y^^^«S^-«i*^lb^^«S : 20 
D. !7- KHSttteWWa^ttft 5 : 

Dl. *>3 >1M ^MCfcltaftfls (y^Ix^y 

[0 0 2 2] A. **»^y7<Dm*mi£b»ttft1R<0 

[0023] A0-A19 :TK A**^ ( 2 0 
*) . 

ZZ : ^5?-XA*«^, 

#WE : h-Y^~ X/VA^JB^, 

#OE:7^ hX* h^^-X^A**-^, . 40 
# L B : Tffi'M h^-X/l'A^SHS 
#UB : ±ffi/<-f h^-X/WA^ffiHP, 
I O 0 - I O 1 5 : AttiJjT*— Pitt* (16*) 0 
[0 0 2 4] £AT^RM-ef±, SSH^£ff^fc£ 

LTl^6o 7 Kl/^AMf A0-A 1 9 t Attl^f- 
>«8^I O0-IO1 5tt**L-f*x«tt*K»+e>*tTV^ 

[0 0 2 5] ^.(D^^V^y^BOOn. mi$(0&mM 50 



2002-150769 



8 



m s r am t m c*nror * ir 5 r t as*rfflfc*»H 

S RAM (VSR AM) <t LT^^ tl"C^6 0 fcfc 
1^60 ftnmw (BJ»KK) frh<n*f- 

[0026] HiU^-r^yX-few* hfi-t#cst^ 
*-Xfg-5§-zzH ^^ey fy^3 0 0<*>»f1MKIS£fH 

# C S b X % - Xfg-5!- Z Z (^fsf 1"<MZJ& Cfc ^ ^ y 

fi roj u^S^LT^5 0 
[0 0 2 7] ^yX-feU* hfft#CS^LU^ (T 

^t^x) t^^-xjftzz^Hu^^it y 

[0 0 2 8] ^S/X-feU* hfg^#CS fc*)*-XflM§- 
Z z d^l-H U"</WGQ £ £ * * W<>T f">f # /I'd* 

[0 0 2 9] ^XirU^ hf§^-#C S^HU^ 
7^r^f^) co^^lc:^^— XlffZ Z^l i/^ic/ji 

5^— Xtt«T?wfB»«^«S«)X^*v^-c, ^^eyrt 
[0 0 3 0] y 7 Uy>^*bf^H — '>a 

tCV^t\ y 7 l/s/'>a^^f-r7 0/6* y 7Uyi/oL^>f 



9 

y 7 u y v^aibf^^JHBjJiov^Ttt^ai-So 

[OO31]01 IC^f 7 K U ^ A 0 - A 1 9 II, 20 

Affl^7-^IO0-IO15ll 1!7-Kd©l 
6 try h^-^T-feSo "•"ftfofe, TK^AO-A 
1 9 <£> 1 OCQfithl 1 6 tfy h (117-K) ^»|CUT*5 
t) N —SI- 1 6 t'y b(D?<titf) J r — f IO0-IO15 10 

[0032] tm^u— ^int ^/Hcaswcn, 
^^utT^n, h i^^Mctn^t y- v-^^^^tm 

L Affl^Jr-^S^ IO0-IO15 

^boB^ii^t6lu4S P T{fc'<>f h>f X/W§^# 

K (16 fc'y h) OTtt^>f h^-hffi/M h^co5>^<7) 

/Klt#LB^L^/HlKU -ktt'M h-f*-X 
/HBt # U B SrH l/^HwRSt 5 t , 1 17— K*>Ttt 
8 try b(Ofr\zMLX&frm^&%7&fri>*fft>tiZ> 9 
0im m^^i*^ L ««B&$t^Tv^^ 0 

[0 0 3 3] H3(l, ^^-V ^yX3 0 0<nmYf(Dl®tm 
X«*zz<DaEftiaS£T, Rti**JWrStt6o HI3(DS 30 

5 0 t^i/-V3yt>f^/vm 7>r h-r *— x^wg 
c^-r hf--r wt^ix^ s *tTS*t 

£<, ft*3, 7KMA0-A19OfiMWTc 

Wi^Tc y cte, MxtfM5 0 n s 7&*e>#5) 1 0 0 n 
[0 0 3 4] {I]3<D4#icDlM ^/Kil ^yXi?U 40 

<5<dt\ ^^-y ^yX3 o on^^-x^^/^^,, 

[0 0 3 5] B. ^*y ^yXrt&^fMSfig : M4 

fc£ e C^^^ey f5//3 0 OH, 7*— *AttJ;t>'<y:7 
710^ ^^yt^7K2 0ir, T K^y77 
6 O^IxiXt^o 

[0 0 3 6] ^^Ut/l'7K20^ 4o^^n^ 50 



2002-150769 

10 

2 0 A~2 ODIwE^^HTV^o 110^05/^20 
Alt, ^*yt;vt^7i/>f2 2Ai, 4 
A^r. ^I]«r^-^26A^, ^- h 2 8 A t«:IttV> 
£ 0 i(OyD5/^2 0B-2 0Dt)l53itfc^)o 
y* 2 0 A- 2 0L><DmtftmZ\imCte<»-Qs l^lTXtt 

[0 0 3 7] lo^D'^2 0AOMlt ft^ftfr 
DRAM^^^D -fcA-T U-f i:PC-Cfo6o i"^t?^>. 
f^7K2 2A|j:, 1 F7^M^rt^SW 

^CftoXt^Tl/^ 2 2 Art<7>«»*<Ol7- KI9o5 
fe^l#S:lRltSltftt^ ^-y2 6Alt 

Tf^M 2 2A(^(^Woe7 h^2tO*CQl 17 
-K (16fc*yh) »<DtTy h«»S:WI»iw»Ri-* 0 
^7t, y-h2 8AH, R*aUHII»^»#5i^[eIKS: 
-&A/T-*5 9, f-^ABJ*/<y77l0tt^7W2 
2Ai:MO7 f -^o J ^t)Si0SrWI8i:i-So Xo 
y^ 2 0 A^te. L^v^y fir~^lHlK^t> 

[0 0 3 8] 7KU^^5/77 6 0I1, ^ffi^B^^-^ 
*.t>ftft:2 0 try hCOT Kl/^A0-A 1 9 Srflfctf)rt<f|5 
lslK»-^i-S[HlSS"Cfe5o *fcT4fc*>2 fc'y V<DT K 
i/^A0-Allt 4oOOXo y^ 2 OA-2 ODOp 
*><Dl v^tt^ 1 o£iMtR-r £fctf>oXn y * T K £ 
LT^t^tl^o ^Djy^TKMAO-AU 
9 t>-tfi£<£> 1 8 fc'y h<OT K^*tt* fTT KL"**5J;tf 

T K^A0-A 1 J:«9±{i0 6 fcfy h COT K^A2 
— A7tt^IjT K t LTJBl*e>*U *t>±fiW 1 2 t* 
y h07 K-^A8-A 1 9 tetTT Ku* £ LTffil^ 
n-5 0 ££oT. 7 r oy^7K^A0-All:J:oT4 
o<DXny^ 2 OA-2 OD^H^lo^M^tl, 
iStR^ftfcXo y*<z>ip*»t>« M7K^A2-A7i 
ffr K^A8- A 1 9 Elliot 1 !7- K (16tTy 

h) »<o^^y-fe^dsa«six6 0 ii^^ttfe^-ey-fe 

77l0S:*tT»*ffl*ft, fc-6V^tt##i&*n€>p 
-Ttefrh. KUmWte. loO7K^A0-A19^ 
A^-T5-i:i-J: "9. 1 oooXu y ^ l V— K^cd 

[0 0 3 9] €-Xd y^ 2 0 A~2 ODIwfi, -^tt^ 
tL, tTXy^^ — X3 0A-30D^ Xny^n^h 
P-74 0A-40D^ y7I/yv'3L||*fi^?l4lsI 
»§5 0 A-5 0D^^C(Dj(glw^$HXV^o ^^y 
^yX3 0 OF^lCfi, $^>id, Jl7Uy*>a^-r70 



(7) 

11 

V y Uy^!?^^^ h * — 7 9 0 !i7l/ 
y?s=.%t?^t lOOh ffT Kl"*»#ttHi@i6 
T. rRATDIslKj irtiPf-S) l3 0i*Wt&*it 

[0 0 4 0] B4W!l7l'jy'>a^^70W:, — 
!i7i/y^H)IISi:y7Ur^^ 3 ^« *R F 
TM«:«*"*--6lel»-C*)So !/7U^>a^^7 0 

[0 0 4 1] y 7 U a H^lff %4le]i 5 0 A - 5 10 
ODfl y7l/yv/a^>f-7 7 0^f)MStt6))7 1/ 

sx^a^^r ^ y^dt r ftmi:jSi:t, ^05/^2 

OA— 2 ODCO/ci^COy 7 l/5/^a^*ts^RFREQ 
0-RFREQ3^4t5, :w!i7l/y^I*fi 
^RFREQ0-RFREQ3lt #it&1rZ>'7uyt^ 
1/ hP-74 OA-4 ODi^ft^fttfcl&^tL^o 

[0 04 2] ^Dy^ay hP-7 4 0A-4 0D|: 
«\ y7U5/'>a^|ffRFREQ0-RFREQ3 

O~AlJ&S0W&S*L"tl*5 o y7l/yV a S#«*RF 20 
REQO-RFREQ3ij:, 4O^Dy^20A-2 
0 D lc*5V ^X])y\yy ttfE&BMM"^ - ^ 

Kl/^AO-A lte. 4o(O^D^^20A-20 

V^o -€r-~C\ ^D5/^yho-74 0A-40D 
«\ Cix^<lfRFREQ0-RFREQ3, AO — 
AllCf&CT. 4ocD;/p yf^-t&Ft-UTf^^k 
Wy7U^v'ai:^t5o ^coWfltli. JMfrWK 
tt, ^7^t^HHSf#EXO-#EX3ty7l^ 30 
r^*|»»#RF 0-#RF 3 k<omt> 

[0 0 4 3] fT^y 7^ — ^3 OA— 3 ODH, 4MfflT 
^i?*Hffi{f^#EX0-#EX3 <h y7U^>a||J6 
fff«RF0-#RF3W^/H:^i:T, ^«5|£«a> 
h-^itbtltiftT KU"*A8 — A 1 9 y7 1/y^ 
^^^10 O^-^X^tlfcy 7 u-yv^T Kl/^R 
FA8-RFA19i^5 LT, fff^ 

~^24A-2 4DC«t6 0 C^)2fgW7 
KU*A8— A 19, RFA8-RFA19.«li, 40 

[0 0 4 4]4ib\ ])^^y^^9*m^r9t±W»S0 
A— 50Dh ^ay^3yho-740A-40D 
tr^yx^-^3 0 A-3 0DO«fiM3<fcpWW- 

[0 04 5] !l7U5/'>a^!?^ayh.P-790 
fi. 4 0(D^d >^ 2 0 A— 2 0 DCOi"-<Tl-^V>T. 
P— coy 7U^'^7 KU^RFA8-RFA 1 9 

(O^ffllt, J: 5 4o©y7>^>a**i 50 
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tRFREQ0-RFREQ3W C 
^lC<toTtT^tb6 0 4o^os/^20A-20Dl: 
*5tt£y 7U^>al^Tt5i:, y7^^>a* 
r)y^3yhn-7 9 0ll y71/j/^*^M 0 
0W!>yh7s//{lt#CNTUPS:Mno y ^ 

cntu Pickery ^u^v^t ku*rf as— r 
f a i 9(dib^ io^->^ hr ^^-r^p 
[004 6] ^ ; eyf^7 p 3 00il mi^-tm&n 

7^, #S<D>f*-^f#WE, #OE, #LB, 
# U B \zfc CX AMt>Vtf&&mffl'fZ> 3yhD-7ii? 
^^•LXV>6^, H4m H*<&ffiS±«tt£*L-CV* 

[0 0 4 7] ft*5. 0 4Of- ? AttilJ^y-JT 1 0 £ 
T K^/<«777 6 0i:IL -tix^Jx*»9aiw*3ft6'9 f 

4 WSV^C; 7-^Affl^S/77 1 0 feT K^/<5/ 
77 6 0^^^yir^7^2 0i:^^<[H]M» (3 
OA— 30D, 40A— 40D, 5 0 A— SOD, 7 
0, 9 0, 1 0 0, 1 30) ^ywM 2 0 

[0 0 4 8] !7-K»iSttfcM««tt, ^^y-t: 

2 0^y y ^>^^iW&$J#P^6 yyisyis 

,-^30A~30Dh ^P*y^3yhp-740A- 
40D^ y 7 W5/v-^#m-^£[Hj&§5 0 A- 5 0 

Dkxm&$tiz>[Bi&$!&n. rt«y 7Ur^^s 

[00 4 9] C. !7- Ki»«ttft»J»ffl<Ort<fB*fiE : H 
5te, g|40^1 CO^n -/^ra>- h n — ^ 4 0 ACO^giS 

ho-74 0B-40D^H5 tl5tfrai^«fi6S:*-LT 

[00 5 0] 7'p^^yhP-740Alt 9\-^>T t 

-jhs^ebs 4 2 1 . y^wyv^nitft^RFos:* 

^$^:*y7u S yi/ 3 L|tlfi«-g-**|HlK4 4 4:. y^u 
2/ V:* R FOIwJSCtyt y hiB ^-R S T 0 
£3&££-S:-5y irs/ HS*H&£(§]|»4 6 £ £11*1 TV > 
*• *»T*ir;*jafc«»«£Ii|gM 2*5j:tfy 7Uy 

^ hM#CS,i:, ^Ds/^7K^A0-Ali, y 
7U5/v-^g3Rfg^-^ifilK5 0 AHoy7l^yV a 
^IttRFREQO^W^nTt^o *fc,*MB 

T^*fe^HJfifS^-^lHlK4 2 lets y yisy^^m&ig 
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£[E]B& 4 4 Id T * -fe * Hffifs ^ # E X 0 S 
*V0^5 0 S&fc* ^»T^-fe^Wi««BftEIB4 2 
(CH, f?7 K^^»»ttWlHll6 (RATDIeIK) 13 0 
d^fT7K^»»*fRAT (SIT. rRATfifj 

[0 0 5 1 ] ffT KU*®&&miE)8g (RATDlHlK) 
13 011 #HfBJS«^e>«ieaF*tfcl 2lfy hOt?T K 
l/^A8-A 1 9<D*p<D\,^1Ttlfrl \Zy h J£Jl_blC^b^ 
fc6WA*BU WM«Bl*tLfciSI-tt, RAT 

[0 0 5 2] B6I4, (USORATDlUgSl 3 0 Ortgtf 
»fiK«:^i"^oy^BlT?fc6o RATDHlRl 3 0li, 
1 2 tfy h^T K^A8-A 1 9<D*tTy h L 
fcl 2fl^)S9ttUHBlKl 3 1 fc, 12A^ORy-h 
1 3 8 k £{!;iTV>6o #S»ttUIBR 13 111 -f > 
^-^13 2^ 2 0<7V^W;*^£le]3gl 3 3, 134 
k, ORy-hl35t^LXV>6o /<A/^»4EIIB 
1 3 3, 1 3 4 i: Ltfi, «x.tf !7^i/3 s/ h^A^^s 

[0 0 5 3] mi 0/^^»*Ell8 13311 T K 20 

3 2 £^2<7V^*S§3Ele]&gl 3 4fl TK^l^yh 

JdZtiZo i^7K^t's/hA9-A19l: 

[0 0 5 4] 1 2A^ORy-M 3 8CI1 1 2fi© 30 
S^WIIISgl 3 l^^^HTt^, fi£oX\ 
1 2 fcT$/ h<OfrT KL^^A8-A1 9(7)^0 10^1^ 
e>^y h^)U^l/«ftt5^ OR^- h 1 3 Sfrb'< 
^t^RATflWai^^tlSo <C*5, H|4lC^:-ri: 
C(ORAT(ftll 4 0(7)^0 -7^>ho-7 

4 OA— 4 0DI-^:H-€ ? HW^$nTV>-5 o 

[0055] mscoy^u^ v^mmb 5 0 

AKH y 7i/r>aN S y^BfRFTM^AAS 

ttTv^o y 7u^^**«#«^inK5 0 ah y 

l^Titt^lC y 7 U y >n.^^B'-^R FREQO^rH 

[§]&5 0Afc:fl y-fey HS#»feEIBS4 6^fey-fey 
KS-g-RST0dS«tj|eSixT*3U, ytyhfifRST 
0Cl£i:xy7l/5/->a^ifRFREQ0$:L^ 

/n;it, mtictt), yp^^2 0Ai^t6y7u 

[0 0 5 6] 8711 B5<&*ffiT*ir*|li£««-3B± 

m»S4 2<Dftumf&&^ir'7ti*,*m-ehz>a «7^ 

i?*IIJ6{i-5H8£l§]3&4 2(1 RS75/f4lOUJ:(; 50 
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>f V<-*4 1 1 "fes/ h««*£/ftlsl»4 2 0 y 
iry b^£j£0&4 3 0 <h£^;tT^6o -fcyhW-g- 
2 0^b^fltQ4 2 OURS 9 2/^4 

4 3 0^^(DW^<I^-Q4 3 0liRS7'yf4 10(Oy 

[0 0 5 7] -fey h«^fiRH!K4 2 0(1 >T >v<— * 
4 2 1 n-^4 2 2 <hi§5£[e]&&4 2 5 k 
Ie]SS4 2 9 3ocOANDy- h 4 2 3, 4 2 6, 4 2 
8k*ffi7LX^Z> 0 

[00 5 8] mi OANDy — h4 2 3 dfl ^ >v<— 
*4 2 Hr^oTRteSttfc^s/^-feU^ hfg^#CS 

7*=! — ^4 2 2<^m;ft{B^a^;ib;ft/Cl^<5o f& 
1 OANDy- h 4 2 3fl ^i/^-feU^ h{f^-#CS 

U^AO- A 1 <73fi£^:/p 2 0 A£r^i"" 0" k ft 

^COBNKff-^-H SIO^d^^ 2 OAl^LT^gfl 

[00 5 9] $20ANDy-h4 2 6Cll !i7U^ 
^tSflRFOt 555SE1K 4 2 5 Sr^ U^i y 7 
i/yv/ a ^Mt#RF0^^t?)JxXV>S o *2© 
ANDy-h4 2 6H y 7 W$/i^3IJSf§*#RF0 

«ttJ8« b^c L U^/HBBI«:*-r 5 RFC 

[00 6 0] !3(OANDy-h4 2 8Wl BNKff 
ttRFC{lttme)tlt*3^ S30ANDy- 
h4 2 8ll RFC«*#L l^A'fcfcSWBfl-C. BN 
K«-&<&a;fc*»JK1-5o ^UT. $3WANDy-h 
4 2 8cDtH*Ul '</i'*¥£±\E\&4 2 9lC-5-;te>*x6o 

[0 0 6 1] ir^y Mg-^fc/£|E]&§ 4 2 0 tl iKD/o 
o,^3yhp-74 0 A\Z.mM1rZ>mi (D^v y# 2 0 
A ICS* L X ^35 r * -fc * a* S* S tit V > 6 ^4r*J Wr" 
U ^T^ir^H*^^)6*&lw*l RS7jxf4 1 
OcOir^ hS^SIi/^f|fQ4 2 0£ri«&-r<5 o 

feu -ty h«**fiRia»4 2 0tt, ^ar^ir^a^ 
(i-ftt?*>. y^wy^nifefg^-ftRFoasr^^^f 

2) l^li, R S 7 4 1 0 Ot 5/ h«T-S ll/^ffi 
fQ4 2 0^r«l^\ RS75/f410^J:^y 
4 1 1 fl s</UXtB%-Q4 2 Otw^oT^gfST^ 

-T6o fc*s. ^r^-fe^HJfif§^-#EX0^r^7 t >r 

^ (L^) {C/^^i:. ^n>^20A (E14) F^O 
ffT K^A8-A1 9iIJ:oTlR$tlfc7- K«ft^ 

[0 0 6 2] y-fcy hfi*£fiM!R4 3 Otl >fW<- 
^431 ^ AND^- h 4 3 2 ^ 3A^ORy- h 4 3 



(9) 

15 

6,1:2 00^^0184 3 4, 4 3 8 fcSMIBxT^ 
6o AND^- h 4 3 2iCfS, >(^W4 3 llUo 

E Q 0 £ j&MfclS S 2xT V > 6 0 JBl^'^^S^ElIM 3 
4fi. hjg^# C S OiC^_b^ 9 ^ y 

4 3 6tC«, AND^- h 4 3 2<D\&tlfe 3 %h. RAT 

H ^ 2 <7V^P;*.3g£[E]8& 4 3 8 Id^-XL btlZo 10 

[0 0 6 3] y ir y h«*^fiKlsll»4 3 0 {3. ft(D3o 
O0»-g^ RS7^f4 10^ytiyhiffi^Rl:/^ 
«#Q 4 3 0 S:tt«i-6o (1) H <0^u y?20A 

a^W^, (2) ffTK^A8~A19« 

<kiti# 0 (3) bm^-nc S^ H U-< 

/!✓ (&T*T4 7) l^5it>-b^ofc^^ 0 RS72/f 4 
1 0*Ji(MWW4 1 lte. ^;V*{f^Q4 3 Old 
ftoT^gBT ^ir^^Jfefs^# E X 0 £#T* y 

[00 6 4] H8tt, Bl5C0y 7UyVaStlS««B* 
ESS 4 4(Ort«?:Wn y^H"C*6 0 !l7Uy 
v'all||fMlflIK4 4« x AND y — h5 1 Oh 

^NVw^^i^iHias 5iih -r v<— # 5i2h y y u 

y ^®#{g^R F R E Q 0 ^ffi*fcW«l^6fc*&<0 I> 
7U2/^3.K*«-§-WJ»Ie1K5 2 0 tS:«x.TV^5 0 

[0 0 6 5] ANDy-h5 10Hll y^Uyv^S 
#«*RFREQ0 £«M»[h]&5 2 0^?)^MtQ 

5 2 Oir^^tlTV^c AND^- h 5 1 0 te, »J 
»f8«-Q 5 2 0^H^^/^^y71/^> a ^ 30 

-5§-R F R E Q 0 ^/^/^^^^(elSg 5 11 dfcx. 6 ^ 
t&X*$Z> 0 ^/^**E1IS5 1 ltt. AND y — h 5 

H*£<s-^#RF 0 £ Ltffi^^ttSo 

[0 0 6 6] faJ®J[H]3&5 2 011 ^f^-^ 521^f 
3-^5 2 2 £ A N D *f — h 5 2 3 £ [hISS 5 2 5 £ 
NAND^ h 5 2 6 irNORy- h 5 2 8 t^mfLX 
l^6 0 ANDy-h5 2 3ll fH 7 <D% 1 (D A N D V— 40 

h4 2 3 t|R)i:<, BNKff^-^m^-r^o NAND^ 
-h 5 2 6ii, m7<Dm2<DANDt?-b4 2 6tmm 

firs?) JHIBSrJff^aKJBIIBTd l (*SWS) fc' 
ttJE* LfcH l/^»fl^tt6AC Tfg#*ffl*-r 
£ 0 fit, BNKff^ ACT«*§-£tt. NORy- 
h 5 2 8l^iP)tt5o 

[006 7] mmisn&s 2 on. miny* y?=>>b 

o-74 0 AlwHii-TSSBl 2 0 AKfcfLT 
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^ir^^*dS«tV^^im ANDy- h 5 1 0ICHU 
Q 5 2 0 Sr««t 6. Z(Dt%, V 7 U 

«? i/ai?*dsfcti« y*7 u y f^mmm^u RFoiir 

l, MMilBlK 5 2 o d ±lB^»r^-t^i!*ds«v^ 

(LW) fc46JBW*5J:tf*^*<oBffiffllBTd l 
ICW, AND^-hSlOCL U^K^»J»«*Q 5 2 
0£{fc|&U y7Ui/v/^iffilst#RF0^L^ 

'>^H«ift^-#RF0^r^x-<^ (LW) KR« 

[0 0 6 8] *fc, ff?J*&p[e]B& 5 2 0 Sico^n^/^ 

2 0 AlJl»-rS^«fBT^-t^O«*dSfc^a^|c|i, A 
ND^-hSlOCL U^W^JWftQ 5 2 0 

t6. y7uy^B#jjskott, y 

S^T^T^x^r^ (HW) ^££{fcftf£;h,. ^35 

[0 0 6 9]/^\ y7Us/^ifit#RF0^7 
(LK^) l-ftSh y7i/y^BM 
teSftSo JMfrtttctt, ^o^20A ((El 4) rtwy 
7 IxyVaT K^RFA8-RFA1 91-J;oTj1#* 
' £ tifc !7 - KHsftSjgttft £ ^ 0 17 - KjRJboi-^-C 

[0 0 7 0] ms<DV hft€-^EelK4 6«. y7 
U y v^^||J6«-©-# R F 0 (DiC^_b^ 9^y i^Mjfc C 
X, l/^«oyts/ hf§-^RST0£:3§£i-5 o w 
oyty h«-gr**|elK4 6^, Wttf^gyh^ 

ixhfl^RSTOfl y7Uy->~*#«*»£EM6 5 
0AJw«tj&$H, CttlwJ;|9, /D5/^2 0AWf6 

[007 1] ^D^^yho-740A (HI5) 

&t>i5titcfriftT ? ± ^mmm^n ex o ^>y 7ur> 

^HJSft^-#RF0fj:, 2 0 AP^cofT^y 

-^30A (H4) immZft&o 
[0 0 7 2] (§19^, m4<n%il (Dfrzf}) ^=* — y3 0 

3 0 AH 2o(7D^^f yf&7^f@B3 4, 3 6 t, 

^3ob-3 o ut>m9 tmcm^^Lx^^o 

[0 0 7 3] ¥«£lH]&S3 SUite, ^n^ 3 yhn-7 

4 0 A^?>^«7^ t^SI««t# E X 0 i y 7^r> 

R F 0 i ^ttfeSllTV^S. *J^IeIK3 8 
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H«»#EXO^B:i:fcM«ifll«'LEXSrlWeu IS 2 
(O^ ?7-&?y?-IelK3 6 ley 7 w^v'n.HJfefg^S 

R F 0 KJS C/t»J»fi* L R F 2>. 
10 0 7 4] «r^t^Hsf#EXO^T^r^ 
;/ (Li/^) <E>i&£i-fct, Si yf&?yfE 

$n/ctTT KU^A8-A 1 9 Sr^^LXSl 

2 0 A^fT7=-^2 4 AlCfl«ei"6 fl C 

<om^n. &2<ox4 yr&y v*?mte3 urn 10 

[00 7 5]-^ y7Ui/i/aI«|t#RF0^7 

a^y^ioo (84) d^M*tity7i/y^a 
T K^RFA8-RFA1 9 £ 7 y ^ LXfT^ ^ — ^ 

2 4Ai:«t6o Cco^&lcfL SglwMs' 
^&7iy^lB]^3 4«. ifflHs^LEXI^o-C, ^(D 

[0 0 7 6] &ib\ ^P;/^pyhP-740A ffl 20 
5) ft, 2oO«t(lt#EX0, tfRFO&PBSKT 

XV>6 0 2oco^j6feff-^-#EXO, #RF OdH^ftlt) 
#T^tV:/ (hu^) o^ticte, tT^y ^^"^ 

3 0 AIL frr^ — ^2 4 AICT Kl/^A8-Al 9, 
RFA8-RFA1 9&0M&L*U\, 

[0 0 7 7] CCO J: 9 Id, ff^y 7^3-^3 0 Ate, 2 
0(DH»f^# EX 0, ftRFOO^/HCjgpT^ tf 

r k^^a8-ai 9 £ y7i/^>3.r kw^rfas 

~RFA1 9 h<Oy *h<0 — # £rilHR LX, ^a«y^ 2 0 30 
A (1114) ft<Dfty*="-?2 4 Ai^«&i"So ^tT> 
ff7^^2 4A(t fT/yr^-^aOA^ibffrK 
1/7A8-A1 9^3t«y 7l/r>^rK^RFA8 
-RFA1 9^je$ttTV^6^#^. #7K^A8 
— Al 9^2tliRFA8— RF A 1 9 Id&oXiltR £ *X 

So 

[00 7 8] D. 17- KCl&tt^ffi«i»eO|bf^ : 

di. f<i/-^3>t>r^/n^*t6iiiff (y7i/y 

«>zx^*^Mv>^) : Ell 0«, ah^U— v'g VIM* 40 

^vci^mssi 2 oAint^y- Kifte 

^i/- i/a VIM ^Xte, ^-s/^-feu-^ hft-^#CS 

((g) 10 (a) ) (T^y 1 ^^) 
o s ;*;*-Xjg-$!-Z Z (E!10 (b) ) »H^/Ui4 

5 0 Hi o-cil. #«F*Jt l-t 6^e>*6*6^^- 

[0 0 7 9] 121 1 0 te\ ^U~>3 V-^-f ^/^{w^oV^ 
7 1/yi/ag*fif5g4085 0AUl#;te>*X*y 7U 50 
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yV^$4 % y/fltRFTM ffllO (e) ) K:£*> 

»&t£«U glO^P5/^^yhP-740Al^X.f) 
ft6y ^U-tyv^gjRfi^RFREQO (121 1 0 
(f) ) HL^/KOS*tfc5, Lfc^oT, V 7 is 

y^^mmm^^.^4 4^e>a*§ti^y 7^r> 

^H*fcfg^#RF0 (B10 (m) ) (iHU^V (#T 

K4 2rttM$H5RFCilf (010 (n) ) HH 
1"</W>**T-S>*. £fc> y ir y hf§ -SHRUBS 4 6 
^6ffl*Slx5ytyhfifRST0 (010 (o) ) 

[008 0] ^tl, t 3, t5Hfet6Sl, $ 
3, S5CD-tM^A"XfcJ:, ^py^TK^AO^Al 

(mio (c) ) <om* n o" fc*oTj3*K si^ 

n 2 0 AiC»i-S^fflT^-fe^^S*$ttXV>6o 
B**Jt2, t4, t6^^M5l2, 14, 
SeOlM^/VXte. ^D^^TKI/^AO-AI^I 
l" fcfcoT*5tK ^20O^n ^/^ 2 OBlC^-fe 
^«T^-lr^^**S*xTV^o Cicoirt, Si, S 
3, ^/WXte, Sl(7)yPiy^=iyfp-7 

4 0Art"Ct**JxSBNKffl* (12110 (g) ) fiH 

[0 0 8 1] £fc. JBl-»4^5g«)ti-S4o^>f ^ 
ffTK^A8-A19 (HI 1 0 ( d ) ) <BfiS 

>f^y^T?W:, tTTK^A8-A19 0ir q" tft 

[0082] 12110 (p) t-te, SlO^oy^ 2 OA 
Ot^7K2 2A (1214) F^GD!7 — KiWL<DW> 

^£ftxv>& 0 fyrw2 2AW:ii 

coy- KI^ftltV^5^ s 2#£JLLtf>I7- KM»n 
B*fcStt<t£*L*l\, ^(Dtitb, miO (p) Xtt. * 

/tm 2 2 Art-ewRSttibsns^- K»^rac^ 

>f S — hiilwJST^h/XV^ HU^Hi 

S£*>-b#-DTl^!7 — KJIWL p, WLqd 
ttfc!7- Ki^£^;ft^ft^LXl^ 0 

[0 0 8 3] ^1 60f->f ^/l^tt, Si <07v y ? 2 0 
A^»-r-5^«T^ir^dSil**ixXV^^*t?. [2)7<D 
ir y hff^*lHlK4 2 Ote, B#^J t 1 UiS^X^/w* 

is^Q4 2o (bio (h) ) zmfi-rzo ^LX R 

S^ y^4 1 O&XtJ^ >s<— ? 4 1 ltex /^y^fg^ 
Q4 2 0ir«o-C^»7^t^Sll6«*#EX0 (1211 
0 (j) ) ^LU-</U (T^X^^) IdK^-TSo 
T*-fc**ifi«*# EX 0*SL 1x^/1/ (T^^-<^) I- 

l/^A8-A 1 9 £il£RLXS 1 ^tT-r'^ — ^2 4 At^ 
ttif&i-5o LfciSoX »l^oy^2 0AOt^7 
U^f 2 2Arttfl, ffT Kl/^A8-A 1 9idJ:oXil 
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L p±^jT Ku*A2-A7lC£oXiltR£ft;rc;*^e 

[0 0 8 4] ^2CD^^^^TIL ® ICO^d 

^e>, 0 7toy-fe>;/ hm^*lH]K4 3 OH, ^vi^m 
tQ4 3 o^ai^u/£v\ cntitb, ^ar^-t^Htfe 

17- Ki^WLp^^^bfc^^^^n^o ft**. IS 10 

?/\sX*n. %\<r>-7*v* 2 OAlr^-T^^gR 
T*ir;M2^£;ft/rWc£^cr>X\ ty7H2 2Art 
<D ^ y i?/MC# LXfl^T * ir * HHJ6 £ Ixft V \ 

[0 0 8 5] S3^t-f ^A'XH, ^icoyn ^^2 0 
Al^i-6^T^-fe^^^$^txV>60T% $1<^ 

^^£1*113^. ^;^f|^Q4 2 O^tB^^tt^o 
L^L&^<b. ^T*1r;*SI]&fc{g^-#EX OH. Ki- 
Ll/^ (7^7^) £&oXl^<5<£>X\ L U^/PO 
t^^ti^o f^7K2 2AW p" # 

KiWL P Hf£teftLfc££{^£*U !7— K 20 
j&WL p ±(D^^eV i?/Mc:#LX^T^1r;*^||^£ 

[0 0 8 6] &*5 % ^3(D1?--r ?/l'X*$£tk-tZ>'</l'Xm 
tQ4 2 0ll ^«T^*^IIJ6«*#EXOfc»W4: 
^;iftV^CDX\ ^Jxtf, 0 8<DACT{f^-ft^£ffl^ 

[0 0 8 7] ^4GQ1M ^/VX*H, ^l^^n ^^2 0 
A{w^-r^^g^5T^'t^^^^HTV^^V^^)T^ ?g 2 

(dim^^^i^ ^fflr^-fe^nJfifs^-#EX0H 

tyr^2 2A^ w p M #@(^!7-K«WLpt)^ 

y «fe MZ# LT^a5T ^ ir * HHJfi £ ft* V \ 
[0 0 8 8] ^5C0^-r^/WT*n, tTT Kl^^A8~A 
19 0»f q" rMc»LTl>5o C O <t 

0 5CORATDHK&1 3 Oil, B$£J t 5 lw*5l^X?T 

7K^oWbt»wu RATft-^-^m^-r^o 

X, BTOyty hfl-^fe/£[e]3g4 3 OH, RATls^ 
lCJCCT^Vv^f§^-Q4 3 0 (010 (i) ) ^a^fi" 
5o R S 7 j/f 4 1 0*5 J;(/>f 4 1 .1 ll % '^/V 40 

*fg-5§-Q4 3 0(C«6oT^fflT^-fe^*lfifS##EX0 

yrW2 2ArtW H p" #SO!7- KifiWL pfi*S 

[0 0 8 9] &/c. msW-J ^/K'fi, ll^n 

^ 2 0A(->*-re^r^-fe^^s*snx^-5 o Lfc 

gLl/^ (T^r^) lwRj££;ft,£ 0 -y- 

2 2Artm fTT K^A8-A 1 9(Cj;o 50 
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[0 0 9 0] S6^)t-f */W-Ctt, $l^a >^2 0 

2, *4 0-?--f *IBT 
EXOIiLl/^ (7**7^:/) ft*, i 

ty7H2 2AW q" #BC0!7- KISW 

rt0^^y^/Mw»UX^ar^ir^fi|IJ£*Jx^V\ 
[0 0 9 1] B#£S t 7X\ ^ s^ir hff-§-#C Sli 

Hu^yi^ (#t*t^>0 tc:£ib±a s oxv^ 0 croi: 
H7©yts/ h«*£/filE]K4 3 OH, /^v^fg# 
Q4 3 0^t5 o rftlOSCX. ^«r^-fe^^«S 
j|f#EX0|j:H^v (^r^^^r^) IwRjgSft,' 
t7'T^2 2A^" q M #g(0!7-K»WLq|j:^ 

SttfkSft*, 

[0 0 9 2] ftio. 0 8(£>y 7 Uy;>a||Jlii««-«^|Hl 
K4 4rt-C*J«Stt6ACTfS*tt, 010 (k) IC^: 
-f-J;?!-, ^957 ^ -fe^mtf # E X 0 (^) L l/^Vffl 
BB&BfJtJBKlT d 1 fcltj&^LfcH i^A-JHIHS:*" Lt 
V^-5 0 BSjUt 5#iS-CH. ^S5T^ir;*g|*fc{f^- 

# E X 0 <OH ^V»S^0f£»!fflT d 1 J^sB^SV* 

$JWf-5§-Q5 2 OH. 010 (1) lC^r-TJ:5^, BN 
Kfa^H U-</^r^i: ACT{s^HU-</^Pb1^*3 

v>x, Lu^iot^Sc fcfcu 01 om y 

7 1/^i/a^*gfRFREQ0^L^^/j:oTV^ 
€>CDX% B N Kjftio i^A C Tflt<?) ^/Hi, V~7 
U y * # R F 0 (£> U-</Hw^# L ft V \, 

[0 0 9 3] Bl 111; 010 st^< > 3 

-r^yHr^^5#^n -/^ 2 0 A— 2 0 DlC||i-^y — 

5, 011 (a) - (d) H. 010 (a) - (d) <t 

(011 ( e ) ) II, 010 ( e ) ^I^CT$)6o Lfc 
^oT, #^D5/i5'3yhD-7 4 0A'-4 0DlcAA 
$tt5 y 7l/5/i/ag^)ffRFREQ0-RFREQ 

3 (Bll (f) - (i) ) ^py^ayhp- 

74 OA— 4 OD^b^^tl^y 7U5/v-^|^S£fg^- 
#RF0-#RF3 (011 (n) - (p) ) fcfi, ^ 
HftillO (f) , (m) tSli:fi*^i4ot 

[00941 01 1 ( j ) — (m) H, «-^n > ^ >- 

hP-740A-4 OD^fea^Six^^r^-fe^jS 
M^#EX0-#EX3S:*LT*5!), Hll (j) 
H01 0 ( j ) £pii]D-e£)<5o 011 (r ) — 

(u) H, #^P^^20A-20D^t/7N22 
A~2 2Drt(OI7- K^co^^r^UX^O, 011 
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(r ) ttEBl 0 (p) kmCX+tbZ* 

10 0 9 5] ^2(D^4 ^^X*n, %2<0^^ y $ 2 0 

l2(^yD5/^3yho-740Blt ^IfPT^ir 
*fg*S{f^#EXl (Elll (k))«;L^ (T* 
r^) (CiS^-r-So r<0£#, I2^TK2 2 
BF^X-IL frT K!/^A8-A 1 9 \Z X o "CiStR. Six 
fc M p" #goi7-KjBwLpds»14{t;Six-6 0 
[0 0 9 6] f/XoX-m^btlZftT K 

U*A8~A1 9C0ffi" p" tt, «FHJt 5*T?" p" CO 10 

T*ir*^fg-^#EX 1 &L {TtTJ?) CO 

^^«^LtVN-5 0 CCO^£, ^2(OtyrW22B 
rt<0" p" #Boi7-K»WLptJSttfl:Ufc**««r 

[0 0 9 7] Se^^yvtfc, JS2©*>f ^>Pi:W 

^td, $g2C0:/p 2 0Bl:»t5^»7^t^iJSS 

5R£*xTi>6coT\ ^S5T*ir;*!!*6ff^# EX 1 ri^L 
U-</V {Tf^rj?) lwR5t£;h/CV^ 0 LT, Sg2 20 
(D^7K2 2Brtm " q" #§6017- KJ&W L 

[00 9 8] ft*3, <Kl^ m 1 1 C0g& 3 C01M ^ 

(T^x^:/) IcK^Six. ff7K^A8-Al 

9«t5tta^ (r^x-r^) 

*X<5 0 ^LT. rcoS^lCte. S3(7)f^7^22C 
lW p" #gC0!7- K»*«SttftSix*. 

[0 0 9 9] JgJLL, Ull 0, 01 1-flRlflLfcJ: 5t- N 30 
^PS/^^^hD-740A-40DH £>£;/p$/ 
^lc»-f -6^«fBT^-fe^dSS***xSt, t^oy^ 

6o -£C0:/u s/^ftcoffT KU^T^il^^tt 

X x #^Piy^^yhP-74 0A-40D(l — .i., 

^■^Tx t)K^^^fflV^tL^7K^A0-Al 

9 CO 5 fctf>fTT Kl/^A8-A 1 9tf^fc^6£T*tfM$ 40 

jx, *<o^o y ^^»-r-5'^.fflr^-fe^dsSft5l*Six 
fc*^f ^-Ctt. BE{rStt{bSixfcl7-Ki»±co^^ey 

[0 10 0] ceo J: 51-. *HJ6«^*5Jt*57- K»ffi 

^u—> 3 v*>r^^igtti-6*&ic:, mtow* so 
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[0101] CtifcWWM;:, KM»tt<kM«i 

4?tvxc&\ *-c Jgttfls s ttfc* 2 co * y -t^y P y * 

*TffittfcLt)RiT^t6ci:t)TOt?*)5o w co 
£?\z\^X, 2£X±<Dzf*y?\c}s\,>x, 17 — YWk^n 

So 

[0 10 2] **lfiMK:*3^TH:. ffr Ku* 

it, 2 0 b'>y hT*M^H57 K^oH^l^±fi 
\^thhWSi(0^y M£iM^T£*lTV>6G0-T?, ft7K 

[0 10 3] D2. ^--^U— i/ 3 Vif-f ^/HC*5^6SJ 
^(D® 1 coy a 5^ 2 0 V- KttSttftMfP 

nnmft&^-t*^ $ ft^So mi 

2 ( a ) — ( d ) , (g) It^IlO (a)-(d), 
(g) ^CT^^o 

[0104] B12 (e) IC^-t-J; p tC. y7U>> >~ 

m t aT*Hu-</^l-Vz:^>-b^ 0 xv^66 -^<b y^ 

u^->^b*«*«^ihii8 5 o a (as) «\ fi^t^y 

7Ur>^*llfRFREQ0 (IE11 2 (f) ) £H 
U-</KCIS:^U, m 1 CO^p 2 0 Ald^bTy 7 U 
7^^^t5 0 **3, y7U^>^^iltRFR 
EQOfi, » 1 O^P y ^ 2 0 A|:*5i^ y 7 !/ 5/^ 

[0105] m2<ny-<4 ? jvxyz^ mi<n7*y? 2 o 
A^c*^"^--6^8isr^^r^^e**^xTv^*v^co•x?, m7 
coy-fey hfS»*fi8Is!K4 3 0tt> y^u5/->^^*m 
tRFREQO^H ^/HwKS* tt5 <!: /^^{f -^Q 
4 3 0 (mi 2 (i) ) £m;*>-f6o wCOirt; ^SRT 
^-fe^Hffifi-^-#EX0^HU-<yV (*7^f-f^) I- 
^Six, ty7W2 2A^ M p M #g<D!7-Ki^ 

wl p&&f£mt£tiz>o ***** mznvj *>v?m* 

CO«, ^ICO^p^^ 2 0 Ald#1-6*«T*-fe*asg 

*Sixrv^/ t ^l/^>p ^ x*fc6 0 

[0 10 6] ^SBT^-fe^Hltefi^-ftEXO^H^^ 
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(mi 2 (k) ) asLu^ywtfcSo *fc, 

t/vxn. BNKfg^ (Ell 2 (g) ) (UU^i4 
oTl^o Lfc^oX, H 8 OSOWIIK 5 2 0 »J«W 
{g-i§-Q5 2 0 (El 12 (1) ) &Hl>"<MzWim-tZ> 0 

ccote*. y :7u S /v'~nj6fg^£m&4 41*. y^ 

U y fn. gjfcfg-JI-R F R E Q 0 \ZJ& CXffife<D L \s^/\> 

(T*x^:0 »IIB«r*-rS!l 7Us/->3.HlfifS^#R 
F 0 (HI 2 (m) ) SrfcU^Ji-^o 
[0 10 7] y7Uy^||ffifB^#RF0flSLl^A' 

(t^tv:/) tcRjesn*** H9^jBiofT^y^ 10 

Al 9*IRLtil^ff7='^y2 4Al^t^ 
Ufc^oT, glO^P 5/^ 2 0A©t^7^ 2 2 A 
faXtes 5 7UyVa7K^^RFA8 #v RFAl 9 
(Ell 2 (q) ) IC±o-C31«Sixfc" n" #gtO!7- 

[0 10 8] y7U^i/oL||J|Sflr»#RF0dSHl^^<^ 

n" #@(D!7- KlWL ndS*Sttft*^-6 Q £fc. El 20 
5<DV -Zy hff€-fg£lHlB&4 6 12, y 7 U 5/ i^HJfifS 

^#rfo (D5i^_b^ 9 m 5/ v^idjc ctS/^^ #w y 

"fes/ hUtRSTO (El 12 (o) ) &&±-rZ> 0 V? 

vyis^m&m^&tktBi&s 0 a (Ei 5) ht, y-tyh 

ffifRST0«ot, y 7Ur> a «*«WFRE 

l^iotf* y 7l/yVai^7tS, 

[0 10 91**5, y7l/^^aHJgf|t#RF0^H 
u^liiRSi:, 0f3e»IBTd 2fta*^ !)7i/r> 
^SItt«*#RF O^JCtr L U^/MwgJSSix-CV^A: 30 
RFClIf (Ell 2 (n) ) ^Hl/^MH6o 

[0 110] ^3CO^ ?/l>X\L Sl^o >^ 2 0 
A^»-*-e^fflT^-fe^*se*SiXTi3?). RF 

;/ M9€-£/SleIS84 2 0|j:/N o /^§f Q4 2 0^ 

.w<;v (r*^>0 i:K^ti5 0 tit, t^ru 

^f2 2Artm " p M Ki^WL p^TO£S 

[0111] HIS tt«Bl2 IwTjW^ v' a 40 

-/^ 2 oa— 2 ODidg8-r6r7 — 

5 0 Ell 3 (a) - (d) M\ Ell 2 (a) - (d) t 
mt-CtbZo Ell 3 (e) 0!)7l/yi/a^^y^f| 
-S? R F TMteEl 1 2 (e) t IST'fc 9 , % 1 o y 

? 2 0 Adii-resif^fiia 12^ i:-?**. 
[0112] y 7 u ^ y ^<itR f tm^^f 

l^iy^^*lstRFREQ0-RFREQ3 (El 1 3 
(f) - (i) ) tfHl^McWeSiV #^o^2 50 
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OA-2 0Dt^-T6 y 7 1/^v/a^*Jti^ 
[0 113] I2(0/D5/^ 2 OBidML-Cte, t 
a J:t)ttI^^J t 2{C;fct>X^T*ir*^#£*xT 

^6<ax\ JB2o-9--r ^/v-e^fflr^-fe^^SijfiSix 

^LX> y 7 Ujyv^ifjfclf^RFREQ 1 teHU 
ix*. ^3<D^^ywx*H> $2^ 
oy^ 2 0BK#^5^T^nr:*fS#as«<, y 7 V 

(Eli 3 (k) ) riHi"<^ (#t*t^>0 

g(D!7-Ki®WLp (El 13 (s) ) n*Stt<fcSiX 

5o ttt, ^»T^lr^l6J6fi-§r#EXl30SS:t > j 1 dS 

ofcfelC. y 7U-s/Vzi.SHfeft«-#RF 1 (El 13 

(o) ) (r^^y) wKjestt*,, 

l-J:*), ^2C0-y*^T U-f 2 2B^CD" n" #§CD17 — 

y ^I'S'v'^nufg^-aRF i^hw (# 

FREQlliL^HCl^o fc*5. »4 0iNf ^AO* 
te N ^2(7)^0 2 0Bl£»i-a*fflT*-fc;*a*«# 
Stitv^otf, ^SPT^ir^HJ6^S-§-#EX 1 rfWg 
lu-<;w (r^x^r^) u:Kj£S*u £*L|C#V\ 
7W2 2B^ M p" #@(D!7- »WL p J^SSS 

[0 1 14] I3^)/P5/^ 2 OClCilUm S2(D 

•yrj ? Mz&\,^xftWT?izxfrm#£tixteb'r^ ft. 
MT?-txmmin%-nEX2 mis oj ) 

(#T^7^:/) t4otV^. Z(Dtzft. ])7Uy 
'>a^fl^RFREQ2^HU^;V^j:§^, e^lc 
y7Uyi/aj|*fi«'#RF2 (El 13 (p) ) *SLU 
^/HdK«StL-5o ^*U-£!K S3(Df/7K2 2 
CF*jCD" n" #§CO!7— K#HWL n (El 1 3 ( t ) ) # 

gttfcsnty 7^s/'>^^iijffisnSo -^>«, y^ 

U^">^HJ6fs-i-#RF 2#HW HETtr*?) 
icR^Sn^i:, y71/7'>a^f|^RFREQ2li 
L^H:I6o 4*5. l4^D5/^20D|:ilt 

[0 115] ^C5X% 2 OA— 2 0DIC1*5 

it5 y ^ Uj/v/iLlj:, |^Cy7l/;yi/a7Kl/^RFA 
8-RFA19 (Ell 3 (w) ) IZftoXmmZtlX^ 
6 0 -T4^^. !!71/^>a7F^RFA8-RFA 
19(7)fit M n" (^J:ot^o^^20A-20D^ 

Ln±<D-t^X<Df£})±J\'fc}) 7 U y ^tl5 0 
[0 116] 2 OA— 2 0Dl:fclt6 V 7 ^ 

yi/~mm*&T-tZ>k s y7l/jy^^*flfRFR 
EQ0— RFREQ3 (El 1 3 (f) — (i) ) T^ft 

-eaxL i"<M^mz>o mAoy^uyi/^xv^f^z/ 

ho-790(t ir-<X<0]) 7 \sy y^m^m^rRFK 
EQ0-RFREQ3R ^MH5t, *^^h7 
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iy^^CNTUP (01 3 (v) ) Zfttk-fZo 
[0 117] 01411 m4<D]) -7\sy*Sz*.*iV^$ =i 

(O3>hP-790ft 4A^NOR^-h9 2^ N 
AND^- h 9 4 ®®IhI&&9 6 9 8 

<b£{f;iXl^«5 0 4 A^NORy- h 9 2 left. 4 o<D 
y 7l/^>a^^RFREQ0-RFREQ 3^A 
*j£hXl^o 4 A^NOR^- h 9 2 CDfU^jQ 9 2 
«U NAND^- h 9 4<0— ^OAAfiS^i-A* StbX 
V>6 0 ffl*Q9 2(l, Skfcl, iiJElHlK9 6-CilJgS 10 
*U >f >v<— * 9 8-OR<ES*bfc«fc:* NAND^-h 
9 4 0te^A^^t-A^£hX^6 0 ^tD«/&a*<D 
3@ft?T#5<fc NAND^- h 9 4 b tttfj cS tl Z> 

*^hT5/^t#CNTUPH 40(Dy7Uyi/ 
^•^^ft-^-R F R E Q 0 ~R F R E Q 3 L U"</W 

»tLU^/wi:ttSJ:5ft^^«#fcft6 (1313 

(v) ) . 

[0 118] y71/$/^^!)^100 ((H4) It 

5/v/aTK^RFA8-RFA19 ((E) 1 3 (w) ) 
(7)f^lO*^yhTiy7 P t5c «ot, ^ 1 j7l/ 5 ' 

v-^ibfNt M n + i M #B*>y- vm\zM^xftt>ti 

[0 119] J£JLb, (HI 2, mi 3TRWLfcJ:5lw, 
^oy^yFP-740A-40Dlt y 7 y y > 

<£>;/p s/^Jc^iS^S y ^u-s/ v'zx 

y 7i/r^7 Ku^t««**Lfcl7-K*dsStt 

[0 12 0] ^LX, ^HfBT^-fe^dSSIltSixS loo 
:/ps/*lw|«LXft ^Ps/^i:»t5^»r^t 

«)Sttft«H«)!7-K»**JaH*<kSix, y^ 
y y uyi/^tfmMZtiZo 40 

[0121] c^j; *nmm\^&rtz>y- vnm 

^ /Mr ^X?£^£^b £ n/c® lco^yir/l^ny^ft 
-KMftfWSlt *l^tyt;^oy^rtW 

? - h*m*mmwm * & o x ^> s * # m * 
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xy yioyis^&mft-tZZ- k&XZZk ki>\z, * 

[0 12 2] Sfc, chtWIWPfc, 17- KftiSttfcMflP 
ttlt SSfl^lM^A'J: ■9«X*»<zv»M' ^/vj^LMtott 
* /Mc*3V ^TJgttft $ hfcfg 2 tf> y i? vW:/ 

6 0 f LT, l7-K»Stt{b«W»tt, S&io^y-t? 
/u^p ^^l-^2<7)y^y-iryw^p ^i:^LT 

[0123] CO £51^ !7- KlftftttftfflfliifflW:, 2 
J[^_b0^y-tr/K/p $/*<0*0!7- Kj»*P3«F«cStt 

[0 12 4] £C<?>X% Ell 2 -CH Sl^n 2 

d^QMowiat a ir*5w>r y ^ u 

Xl^5<DX\ ^2C0-y--f ^/HwiQV^Ty 7 Us/V^StS! 
»U ffi 3 OlM^/MC#V>X^T^ir* 4:11^6 
Ct^pTfB^*oXV^ Q L^Lft*S&, Hf£9 t 3<£>iS 

t 3 J: 9 Ht^lt«tt)fiv^3t»IBrti: y 7 i/ jxi/»S* 

^ Mc&\, ^X^g|5T ^ ir * £^5fc L.XHj6fe-t S C ^ 

uxv^6o **5, chit sxT^mw-rzx?^ ac 

[0125] 01511 Jd-^lx— -> 3 >-y--f 
TBI 2i*65»aicy 7Uyi/aB*#*ofci* 
of l^P>7^ 2 0 AKBH-£!7- K»i£ttftM«l» 

y 7Ur>»N ^ y^MRFTM^Hu^/H: 

Si^^oXV^^o /^4b\ mi 5 (a) - (d) , 
(g) II, miO (a) - (d) , (g) fcfflC-Cfc 

So 

[oi26]ii5 (e) , (f) ic^-r J: ^ m % y 7 

v-zz-^-f ^ ^^fg^-R FTM^^J t bXH U-</U 
\ZLfti>>±t>*Z>k* Ifel:y7i/y^B#f8*RFRE 
QO^HU-C/WiC^^^h, SlO/P5/^20Al:y 
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[0 12 7] ?/\sT*n. %\(nzfxi y? 2 0 

U > i/zx ^jfcfg^R FREQO^H U"<yMw&3£ 

/^flfQ4 3 0 (Ell 5 (i) ) frmtiZtl 
S c ^»r^t^Sillifif#EXO (Hi 5 

(j).) ^ H u-</u (#t*t^:/) uiRJESft, 

p" f S^!7- KttWL p ((315 
(q) ) *SJtiS1£ffc£*1.&. ^WCJZO. y7l/yVa 

<z)fcfctf>ibffr&s^£4So io 
[0 12 8] ^7 ir X^Mf # E X 0 ^ H 

/HBB+lwACT«* (015 (k) ) *LI/^t4 
So La*L4#e>* S3W^;^lls BNKfl^- 

(Ell 5 (g) ) teHl^/V^fcoTV^o d<Dfc£u 
H8oej|»IaIIIS5 2 0tt, fB3W-^>r^yHc*5V^t:M» 
f|^Q5 2 0 (Ull 5 (1) ) iL^W*4ft«f 
I, !)7l/yi/^tt)gt#RF0 (1315 

(m) ) ^WCfeZtX-f^. H 

u~c/i/ (#7**^-*:/) w**i*«SJxSo i-*tot>. 20 

[0 12 9] !S 3 yV-Ctt. fSl^ny 

* 2 o A»c»i-s^fflr^-fe^dSB*s*ixv>6-e, 

;^^Q4 2 0 ((315 (h) ) ^tb^j^tt, CtLl- 
j£CT^T^-fer^HJ6fi^#EX0^L l^vl" {72 

CO" p"f@(D!7-K»WLpffifiM{^ti5 0 r 
£*xSC££4So 

[0 13 0] S4^t-f^/KU ^1 <07u y? 2 0 30 

is *lT^S<7>T\ ^Ao*jg^Q4 3 Otfm*} 

£*U CftUliSCT. *«T*ir*ISflMS-9-#EX0as 

/7K2 2Art(D H p w f|0)7-KliWLpl^g 

£^J:aSofc«<0j^5£JBIBjTd lftiHSHw, ACTff^* 
dSL f-^1^4 9, r*iU:#V\ SJ»fS^Q5 2 0#H 

u-^^So c^jb*. y7i/y->a|iinit#RF 

O^L^/V (T^^^Zf) KB^SiX. f^7^2 40 

[0 13 114*, y7U $ /^lfff#RF0^H 
ix^/i/ (^r^-r^y) IwMSir, f/7K2 2Art 
<B W n M #H<Ol7-K»WLn3dS*flH4{b$ix6 0 * 

"fe^ hfi^RSTO (1315 
(o) ) &&£iSti. Ztl\Zfo&T. y7Ur^g* 

[0132] Hl6tt, 131 5|C^^U-> 3 >"fr 50 
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>f^/H:*lt6^/o >^ 2 OA— 2 0DlCg|i"S7 — 
So 1316 (a) - (d) fl. Hi 5 (a)-(d) t 

mcxhZo Hi 6 (e) ^y7i/$/^^^^y^(g 

tRFTMI^15 (e) tmCXtb*) „ ^lco^n^ 
^20AlcHt6»^tt:, aiStHC-Cfci. 
[0 13 3] I2(^yp >>^2 0 BtCML-Cte. B$£iJ t 

bxvttKommt 2\z&\i*xfimT?izxi>m&£tix 
^z><ox. mi 3 kmckte<>x\,^z> 0 mz. m 

4^D5/^20C, 2 ODlCglLTte, ^gflT^ir* 
aSBtfSih/CV^VVD-eHl 3 ^I5^1^^4oTVn 
So fc/cU U7l^r^^^^mRFTMM 

&4oTl>S 0 

[0134] 4*3. i~-<T^ J)7l^s/ v'3.«3fc«-g-R F 
REQ0-RFREQ3RMtlL U^UCfo/ct 

cottf^n. HI SirRM*"?*)*. 

[0 13 5] J£JUi. Hi 5, HI 6taWLfcJ:5l^ 
^p> 7 ^ny ho-7 4 0A-4 0Dll fc^^ny 

* S^SfUr ^ ^ s**s«iv ^ # y 7 u y> a 

^m^H^mmx^m^m^mm^xm^ixx^ 
u-</v) \zmfevxy-h-&&mmtisi£z>zk&x% 

[0 13 6] ro<t 5\z&$mWXft, t\-U7*~t*tt 

1 otO-^^T * A4KIIHftfc y71/yS/at ^g|5T * i? * £ 
Sr^Hfiri-S^S^$>So jftWihtxtf, !)7Ur^ 
k^«Br^^^tZ>»*«rSWT^rtB4Miai*^ 7K^A 
0-A1 9(Dfft^fgMT eye ld4S<fc 5 t-R>£ 

eye ^t^ft^KTV^o 
[0 13 7] Hi 711, a^U"— >s ViM^M^*^ 
T H 1 5 t »4 S WSJ iw y 7 U y *s =x fe o fcS^ 

i ^20 At^H-r sttf^tr^-r^-r ? 

^■Y-hXfeSo Hl7-m. »2W^/^3»Tt 
SM^^SIKilffiJO^J t c(w, !l7Ur^N; 
y^iltR F TM^H ^/K:4^±^o tl>^ 0 4 
^817 (a)-(d), (g) (1 810 (a) - 

(d) , (g) iiBC-efcs. 
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[0138111117(e), (f) \Z7j<-r£5i^ ])y 
U y % ><?im^R F TMt^M t c XH U^/P 

\ZiLh±fr%t. B*>l!:y7l^!/v/a»*fitRFRE 
Q0^ H U-</H^SJ:^$^ Hi (D^n >^ 2 0 AlC** 

-ray 7Uyv^^s*$tu5 0 

[0 13 9] »2(Oih-f *A>-Qt±* 

U y v^^ft{g-5§-R FREQO^H U^I^RS $ tl % 

t . '^XiB^-Q 4 3 0 (13 1 7 ( i ) ) J^tti;/} £*X 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to activation control of the word line in semiconductor 

memory equipment. 

[0002] 

[Description of the Prior Art] DRAM and SRAM are used as semiconductor memory equipment. 
DRAM is cheap compared with SRAM, and although it is large capacity, refresh actuation is required as 
known well. On the other hand, although SRAM of refresh actuation is unnecessary and it is easy to use, 
compared with DRAM, it is expensive, and capacity is small. 

[0003] It considers as semiconductor memory equipment equipped with both of advantages of DRAM 
and SRAM, and false [ SRAM ] (referred to as VSRAM or PSRAM) is known. False [ SRAM ] builds 
in the refresh control section and is performing refresh actuation inside while it is equipped with the 
memory cell array containing the same dynamic mold memory cell as DRAM. For this reason, the 
external device (for example, CPU) connected to false [ SRAM ] can access false [ SRAM ], without 
being conscious of refresh actuation (read-out and writing of data). Such a description false [ SRAM ] is 
called "permeability of refresh." 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the cycle in which access is performed in 
false [ SRAM ], the word line chosen by the address is activated and deactivated for every cycle. 
However, when the same word line was activated in a continuous cycle and activation and deactivation 
of a word line were repeated for every cycle, there was a problem that a current was consumed vainly. In 
addition, this is a problem not only common to false [ SRAM ] but the semiconductor memory 
equipment which repeats activation and deactivation of a word line for every cycle. 
[0005] This invention is made in order to solve the conventional technical problem mentioned above, 
and it aims at offering the technique in which the consumed electric current accompanying activation of 
the word line in semiconductor memory equipment can be reduced. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain the 
above-mentioned purpose, the equipment of this invention Two or more memory cell blocks with which 
it is semiconductor memory equipment and the memory cell of a dynamic mold was arranged in the 
shape of a matrix, The block address for choosing one memory cell block of the arbitration of the 
memory cell blocks of said plurality, The line address for choosing one of two or more word lines in the 
selected memory cell block, The address input section into which the ****** address is inputted, and 
the data I/O section for outputting and inputting the data corresponding to the memory cell chosen 
according to said address, It has a word line activation control section for controlling activation of said 
word line. Said word line activation control section Said line address is equipped with the line address 
transition detecting element for detecting whether it is changeful. Said word line activation control 
section (a) It is the cycle in which read-out or the writing of data is possible to said memory cell. 
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Continuously, when [ 1st ] change of said line address is not detected [ in / in said cycle using the 
address containing the same line address / said continuous cycle ] by said line address transition 
detecting element The word line within the 1st memory cell block activated in the cycle of the beginning 
of said continuous cycles When holding in the condition of having been activated is possible to the last 
cycle of said continuous cycles and the word line within the memory cell block of the (b) above 1st has 
become an activated state, without being deactivated In being the 2nd as which refresh was required 
from said 1st memory cell block On condition that read-out or the writing of data is not performed in 
said 1st memory cell block It is possible to make the word line of the activated state within said 1st 
memory cell block deactivate, (c) within the predetermined period after refresh was required from said 
1st memory cell block In being the 3rd as which read-out or the writing of data was required from said 
1st memory cell block It is characterized by postponing activation of the refresh in said 1st memory cell 
block, and activating the word line for performing read-out or the writing of data in said 1st memory cell 
block. 

[0007] With this semiconductor memory equipment, it has the word line activation control section, and 
when the cycle using the address containing the same line address continues, a word line activation 
control section can be held, where the word line activated in the first cycle is activated to the last cycle 
for which the same line address is used. And a word line activation control section can make the word 
line of an activated state deactivate without waiting for termination of the last cycle, when refresh is 
required. 

[0008] If such a word line activation control section is used, since it is not necessary to repeat activation 
and deactivation of a word line for every cycle, in the period when refresh can be performed in 
semiconductor memory equipment at, and refresh is not performed, it will become possible to reduce the 
consumed electric current accompanying activation of a word line. 

[0009] In addition, the effectiveness using this equipment becomes remarkable when read-out and the 
writing of data are performed to the memory cell on the activated word line in two or more cycles 
among two or more cycles to the last cycle from the first cycle. 

[0010] Moreover, since the word line for postponing activation of refresh and performing read-out or the 
writing of data can be activated when read-out or the writing of data is required within the 
predetermined period after refresh was required, it becomes possible to give priority to and perform 
read-out or the writing of data. 

[001 1] In above equipment, in said address input section, the train address is also inputted into 
coincidence with said line address, and, as for said line address, it is desirable to be assigned to two or 
more bits in the high order of said addresses which consist of two or more bits. 

[0012] Thus, if a line address is assigned to two or more bits in a high order, since a line address will 
stop being able to change comparatively easily, it becomes possible to be able to raise the frequency 
held where a word line is activated, consequently to reduce the consumed electric current accompanying 
activation of a word line. 

[0013] As for the predetermined period after refresh was required from said 1st memory cell block, in 
above equipment, it is desirable that it is almost equal to a period required for the precharge in said 1st 
memory cell block. 

[0014] If it carries out like this, since precharge can be performed during a cycle period just before being 
the cycle as which read-out or the writing of data is required, it becomes possible to set up one cycle 
period comparatively short. 

[0015] In above equipment said word line activation control section In said 1st case, while it is possible 
to hold in the condition of having been activated to said last cycle, without being deactivated, the word 
line within the 1st memory cell block activated in said first cycle Furthermore, it sets in the cycle of the 
arbitration before said last cycle after said first cycle. When read-out or the writing of data is performed 
to the memory cell within the 2nd memory cell block of different arbitration from said 1st memory cell 
block The word line within the 2nd [ said ] memory cell block activated in the cycle of said arbitration 
While holding in the condition of having been activated is possible to said last cycle, and being the case 
where it is said 2nd [ the ] and requiring refresh from said 1st memory cell block, without being 
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deactivated In the ** case as which refresh is required from said 2nd memory cell block It is possible to 
make the word line of the activated state within said 2nd memory cell block deactivate, on condition that 
read-out or the writing of data is not performed in said 2nd memory cell block, and it is good to also 
make. 

[0016] In addition, the cycle of the arbitration before the last cycle in the back [ cycle / first ] may be a 
different cycle from the last cycle, and may be the last cycle. 

[0017] If such a word line activation control section is used, the word line in two or more memory cell 
blocks can be held in the condition of having been activated to coincidence. Therefore, in the period 
when refresh is not performed, it becomes possible to be able to raise the frequency where read-out and 
the writing of data are performed, to the memory cell on the activated word line, consequently to reduce 
considerably the consumed electric current accompanying activation of a word line. And when refresh is 
required, the word line of an activated state can be made to be able to deactivate without waiting for 
termination of the last cycle, and refresh can be performed. 

[0018] Moreover, two or more memory cell blocks with which, as for the approach of this invention, the 
memory cell of a dynamic mold was arranged in the shape of a matrix, The block address for choosing 
one memory cell block of the arbitration of the memory cell blocks of said plurality, The line address for 
choosing one of two or more word lines in the selected memory cell block, In semiconductor memory 
equipment equipped with the address input section into which the ****** address is inputted, and the 
data I/O section for outputting and inputting the data corresponding to the memory cell chosen 
according to said address Are an approach for controlling activation of said word line, and the (a) 
aforementioned memory cell is received. Are the cycle in which read-out or the writing of data is 
possible, and said cycle using the address containing the same line address continues. In being the 1st by 
which change of said line address is not detected in said continuous cycle The word line within the 1st 
memory cell block activated in the cycle of the beginning of said continuous cycles When holding in the 
condition of having been activated is possible to the last cycle of said continuous cycles and the word 
line within the memory cell block of the (b) above 1 st has become an activated state, without being 
deactivated In being the 2nd as which refresh was required from said 1 st memory cell block On 
condition that read-out or the writing of data is not performed in said 1st memory cell block It is 
possible to make the word line of the activated state within said 1st memory cell block deactivate, (c) 
within the predetermined period after refresh was required from said 1st memory cell block In being the 
3rd as which read-out or the writing of data was required from said 1 st memory cell block It is 
characterized by postponing activation of the refresh in said 1st memory cell block, and activating the 
word line for performing read-out or the writing of data in said 1 st memory cell block. 
[0019] Also when using this approach, the same operation and effectiveness as the case where the 
equipment of this invention is used are done so. 

[0020] In addition, this invention can be realized with various gestalten, for example, can be realized 
with gestalten, such as the control approach of semiconductor memory equipment, the activation control 
approach of the word line, the semi-conductor memory system equipped with semiconductor memory 
equipment and a control unit, and semiconductor memory equipment, and electronic equipment 
equipped with semiconductor memory equipment. 
[0021] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in order of 
the following based on an example. 

A. the terminal configuration of a memory chip, and outline [ of operating state ]: — interior whole 
configuration of B. memory chip: — internal configuration [ of C. word line activation control section ]: 
— actuation [ of D. word line activation control section ]: — example of application: [0022] to the :E. 
electronic equipment of operation in the of operation (when there is refresh demand) :D3. standby cycle 
and the SUNUZU condition in the of operation (when there is no refresh demand) :D2. operation cycle 
in a Dl . operation cycle A. The terminal configuration of a memory chip, and the outline of operating 
state : drawing 1 is the explanatory view showing the configuration of the terminal of the memory chip 
300 as an example of this invention. The memory chip 300 has the following terminals. 
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[0023] AO - an A19:address input terminal (20), a #CS:chip-select input terminal, ZZ:SUNUZU input 
terminal, a #WE:write-enable input terminal, a #OE:output-enable input terminal, a #LB: lower-byte 
enabling input terminal, a #UB:high-order-byte enabling input terminal, IO0-IO15: 1 / O data terminal 
(16). 

[0024] In addition, in the following explanation, the same sign as a terminal name and a signal name is 
used. That by which "#" is given to the head of a terminal name (signal name) means that it is negative 
logic. Although the address input terminals A0-A19 and two or more I/O data terminals IO0-IO15 are 
formed, respectively, by drawing 1 , it is simplified and they are drawn. 

[0025] This memory chip 300 is constituted as false [ which can be accessed in the same procedure as 
the usual asynchronous type SRAM / SRAM ] (VSRAM). However, since the memory cell of a 
dynamic mold is used unlike SRAM, refresh is needed within a predetermined period. For this reason, 
the refresh control section containing the refresh timer 70 is built in the memory chip 300. refresh 
actuation according read-out of the data from an external device (control device), and actuation of 
writing to "external access", a call, and the built-in refresh control section with this specification — 
"internal refresh" — or it is only called "refresh." 

[0026] Chip select signal #CS and the SUNUZU signal ZZ which are shown in drawing 1 are a signal 
for controlling the operating state of a memory chip 300. Drawing 2 is the explanatory view showing the 
partition of the operating state of the memory chip 300 according to the signal level of chip select signal 
#CS and the SUNUZU signal ZZ. In addition, in this specification, "H level" means "1" level of the two 
level of a binary signal, and "L level" means "0" level. 

[0027] When chip select signal #CS is [ the SUNUZU signal ZZ ] H level on L level (active), a 
read/write operation cycle (it is only hereafter called an "operation cycle" or a "read/write cycle") is 
performed. In an operation cycle, activation of external access is possible and internal refresh is 
performed timely. 

[0028] A standby cycle is performed when both chip select signal #CS and the SUNUZU signal ZZ are 
H level. In a standby cycle, since activation of external access is forbidden, let all word lines be non- 
active states. However, when internal refresh is performed, the word line specified by the refresh address 
is activated. 

[0029] If the SUNUZU signal ZZ is set to L level when chip select signal #CS is H level (inactive), a 
memory chip 300 will shift to a SUNUZU condition (it is also called a "powered down state"). In the 
SUNUZU condition, it has stopped except a circuit required for refresh actuation. Since there is very 
little power consumption in a SUNUZU condition, it is suitable for backup of the data in memory. 
[0030] In addition, by the operation cycle, refresh actuation is performed according to the 1st refresh 
mode, and is performed according to the 2nd refresh mode in a standby cycle and the SUNUZU 
condition. In the 1st refresh mode, after the refresh timer 70 generates a refresh timing signal, refresh is 
carried out according to the operation situation of external access. On the other hand, in the 2nd refresh 
mode, since external access is not carried out, shortly after the refresh timer 70 generates a refresh 
timing signal, refresh is carried out. Thus, this memory chip 300 is refreshed according to the refresh 
mode which was suitable for three operating state, respectively. About the detail of the refresh actuation 
in these two modes, it mentions later. 

[0031] The addresses A0-A19 shown in drawing 1 are 20 bits, and specify the address of 1 mega word. 
Moreover, I/O datas IO0-IO15 are 16-bit data for 1 word. That is, one value of the addresses A0-A19 
supports 16 bits (1 word), and 16-bit I/O datas IO0-IO15 can be outputted and inputted at once. 
[0032] In an operation cycle, if write enable signal #WE is set to L level, a light cycle will be performed, 
and if set to H level, a read cycle will be performed. Moreover, if output enable signal #OE is set to L 
level, the output from the I/O data terminals IO0-IO15 will be attained. Lower byte enable signal #LB 
and high-order byte enabling input signal #UB are the control signals for performing read-out and 
writing only about any 1 byte in the lower byte of 1 word (16 bits), and a high -order byte. For example, 
if lower byte enable signal #LB is set as L level and high-order byte enable signal #UB is set as H level, 
read-out and writing will be performed only about 8 bits of 1-word low order. In addition, the power 
supply terminal is omitted in drawing 1 . 
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[0033] Drawing 3 is a timing chart which shows the outline of actuation of a memory chip 300. It is 
judged at any time according to change of chip select signal #CS and the SUNUZU signal ZZ any of 
three operating state (operation, standby, SUNUZU) shown in drawing 2 they are. The first three cycles 
of drawing 3 are operation cycles. In an operation cycle, read-out (read cycle) and either which is 
written in (light cycle) are performed according to the level of write enable signal #WE. In addition, the 
shortest period Tcyc of change of the addresses A0-A19 is equivalent to the cycle time (called a "cycle 
period") of this memory chip 300. The cycle time Tcyc is set as the value of the range for about 50 to 
about 100ns. 

[0034] In the 4th cycle of drawing 3 , since chip select signal #CS has started on H level, a standby cycle 
is started. In the 5th cycle, further, since the SUNUZU signal ZZ has fallen on L level, a memory chip 
300 will be in a SUNUZU condition. 

[0035] B. The whole interior configuration of a memory chip : drawing 4 is the block diagram showing 
the internal configuration of a memory chip 300. This memory chip 300 is equipped with the data input 
output buffer 10, the memory cell array 20, and the address buffer 60. 

[0036] The memory cell array 20 is classified into four blocks 20A-20D. 1st block 20A is equipped with 
memory cell subarray 22A, line decoder 24A, train decoder 26A, and gate 28A. Other blocks 20B-20D 
are the same. Since the configuration of each blocks 20A-20D is almost the same, below, 1st block 20A 
and other circuits relevant to this are mainly explained. 

[0037] One configuration of block 20A is the same as the memory cell array of typical DRAM. Namely, 
as for subarray 22A, two or more memory cells of a 1 transistor 1 capacitor mold are arranged in the 
shape of a matrix. The word line and the bit line pair (called a data-line pair) are connected to each 
memory cell. Line decoder 24A contains the line driver, according to the line address supplied, chooses 
one of two or more word lines in subarray 22A, and is activated. Train decoder 26A contains the train 
driver, and chooses the bit line pair for 1 word (16 bits) in two or more sets of bit line pairs in subarray 
22A as coincidence according to the train address supplied. Moreover, gate 28A includes the readout 
circuitry and the write-in circuit, and enables an exchange of the data input output buffer 1 0, subarray 
22A, and the data of a between. In addition, a precharge circuit, a sense amplifier, etc. which are not 
illustrated are formed in block 20A. 

[0038] An address buffer 60 is a circuit which supplies the 20-bit addresses A0-A19 given from the 
external device to other internal circuitries. The 2-bit low-ranking addresses A0-A1 are most used as a 
block address for choosing any one of four blocks 20A-20D. Moreover, the 18-bit address of a high 
order is used as a line address and the train address rather than block addresses A0-A1. In this example, 
the 6-bit addresses A2-A7 of a high order are used by block addresses A0-A1 as the train address, and 
the 12-bit addresses A8-A19 of a high order are most used as a line address from them. Therefore, one 
of four blocks 20A-20D is chosen by block addresses A0-A1, and the memory cell for 1 word (16 bits) 
is chosen by the train addresses A2-A7 and line addresses A8-A19 from the selected blocks. The data 
for 1 word corresponding to the selected memory cell are read or written in through the data input output 
buffer 10. That is, an external device can access the memory cell for 1 word within one block by 
inputting the one addresses A0-A19 at coincidence. 

[0039] The line PURIDE coders 30A-30D, the block controllers 40A-40D, and the refresh demand 
signal generating circuits 50A-50D are connected to each blocks 20A-20D at this order, respectively. In 
the memory chip 300, the refresh timer 70, the refresh counter controller 90, the refresh counter 100, and 
the line address transition detector (it is also hereafter called a "RATD circuit") 130 are formed further. 
[0040] The refresh timer 70 of drawing 4 is a circuit which generates refresh timing signal RFTM for 
every fixed refresh period. The refresh timer 70 is constituted by for example, the ring oscillator. The 
refresh period is set as about 32 microseconds. 

[0041] The refresh demand signal generating circuits 50A-50D generate the refresh demand signals 
RFREQ0-RFREQ3 for each blocks 20A-20D according to refresh timing signal RFTM supplied from 
the refresh timer 70. These refresh demand signals RFREQ0-RFREQ3 are supplied to the corresponding 
block controllers 40A-40D, respectively. 

[0042] The block addresses A0-A1 given from the external device with the refresh demand signals 
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RFREQ0-RFREQ3 are supplied to the block controllers 40A-40D. The refresh demand signals 
RFREQ0-RFREQ3 mean what refresh actuation should be started for in four blocks 20A-20D. 
Moreover, by the operation cycle, block addresses A0-A1 show of any of four blocks 20A-20D external 
access is demanded. Then, the block controllers 40A-40D arbitrate external access and internal refresh 
to four blocks according to these signals RFREQ0-RFREQ3, and A0-A1. Specifically, this mediation is 
performed by setting up the output level of external access implementation signal #EX0-#EX3, and 
refresh implementation signal #RF0 - #RF3, respectively. 

[0043] The line PURIDE coders 30A-30D choose one of the line addresses A8-A19 given from the 
external device, and the refresh addresses RFA8-RFA19 given from the refresh counter 100 according to 
the level of external access implementation signal #EX0-#EX3, refresh implementation signal #RF0 - 
#RF3, and supply it to the line decoders 24A-24D. In addition, two kinds of these addresses A8-A19 and 
selection of RFA8-RFA19 are independently performed for every line PURIDE coder. 
[0044] In addition, about the refresh demand signal generating circuits 50A-50D, the block controllers 
40A-40D, and the configuration and actuation of the line PURIDE coders 30A-30D, it mentions later 
further. 

[0045] The refresh counter controller 90 detects whether refresh actuation was completed according to 
the same refresh addresses RFA8-RFA19 in all four blocks 20A-20D. This detection is performed by 
investigating level change of four refresh demand signals RFREQ0-RFREQ3 so that it may mention 
later. If the refresh actuation in four blocks 20A-20D is completed, the refresh counter controller 90 will 
supply count-up signal #CNTUP to the refresh counter 100. The refresh counter 100 counts up one value 
of refresh addresses RFA8-RFA19 according to this count-up signal #CNTUP. 

[0046] Although the memory chip 300 has the controller which controls the operating state of the circuit 
in a chip other than the circuit shown in drawing 4 according to chip select signal #CS or the SUNUZU 
signal ZZ, the controller which controls an I/O condition according to various kinds of enable signal 
#WE(s), #OE, #LB, and #UB, illustration is expedient-upper-omitted in drawing 4 . 
[0047] In addition, the data input output buffer 10 and address buffer 60 of drawing 4 are equivalent to 
the data I/O section and the address input section in this invention, respectively. Moreover, in drawing 
4 , the circuit part (70 30A-30D, 40A-40D, 50A-50D, 90,100,130) except the data input output buffer 
10, an address buffer 60, and the memory cell array 20 is controlling activation of the word line in the 
memory cell array 20, and is equivalent to the word line activation control section of this invention. 
[0048] In addition, the word line activation control section also has the function as a refresh control 
section which controls refresh actuation of the memory cell array 20. Especially the circuit part that 
consists of line PURIDE coders 30A-30D, block controllers 40A-40D, and refresh demand signal 
generating circuits 50A-50D has the function as a mediation circuit to perform mediation with internal 
refresh and external access. 

[0049] C. — internal configuration [ of a word line activation control section ]: — drawing 5 is the block 
diagram showing the internal configuration of 1 st block controller 40A of drawing 4 . In addition, it has 
the configuration as drawing 5 with other almost same block controllers 40B-40D. 
[0050] Block controller 40A is equipped with the external access implementation signal generating 
circuit 42 which generates external access implementation signal #EX0, the refresh implementation 
signal generating circuit 44 which generates refresh implementation signal #RF0, and the reset signal 
generating circuit 46 which generates a reset signal RST0 according to refresh implementation signal 
#RF0. Chip select signal #CS, block addresses A0-A1, and the refresh demand signal RFREQ0 from 
refresh demand signal generating circuit 50A are supplied to the external access implementation signal 
generating circuit 42 and the refresh implementation signal generating circuit 44, respectively. 
Moreover, refresh implementation signal #RF0 is supplied to the external access implementation signal 
generating circuit 42, and external access implementation signal #EX0 is supplied to the refresh 
implementation signal generating circuit 44. Furthermore, the line address transition signal RAT (it is 
hereafter called a "RAT signal 11 ) is supplied to the external access implementation signal generating 
circuit 42 from the line address transition detector (RATD circuit) 130. 

[0051] When it detects whether the line address transition detector (RATD circuit) 130 has change in 
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any 1 bits or more in the 12-bit line addresses A8-A19 supplied from the external device and change is 
detected, it is the circuit which outputs a RAT signal. 

[0052] Drawing 6 is the block diagram showing the internal configuration of the RATD circuit 130 of 
drawing 5 . The RATD circuit 130 is equipped with 12 transition detectors 131 corresponding to each 
bit of the 12-bit addresses A8-A19, and 12 input OR gates 138. Each transition detector 131 has an 
inverter 132, two pulse generating circuits 133,134, and OR gates 135. As a pulse generating circuit 
133,134, a one-shot multivibrator is used, for example. 

[0053] The 1st pulse generating circuit 133 generates one pulse which has predetermined pulse width 
according to the rising edge of the address bit A8. Moreover, an inverter 132 and the 2nd pulse 
generating circuit 134 generate one pulse which has predetermined pulse width according to the falling 
edge of the address bit A8. Therefore, from the OR gate 135, one pulse is outputted at a time for every 
edge of the rising edge of the address bit A8, and a falling edge. This is the same about other address bit 
A9-A19. 

[0054] The output of 12 transition detectors 131 is inputted into 12 input OR gate 138. Therefore, 
change of the level of one or more bits in the 12-bit line addresses A8-A19 outputs a pulse-like RAT 
signal from the OR gate 138. In addition, as shown in drawing 4 , this RAT signal is supplied to four 
block controllers 40A-40D, respectively. 

[0055] Refresh timing signal RFTM is inputted into refresh demand signal generating circuit 50A of 
drawing 5 . Refresh demand signal generating circuit 50A starts the refresh demand signal RFREQ0 on 
H level immediately according to the rising edge of refresh timing signal RFTM. Moreover, the reset 
signal RST0 is supplied to refresh demand signal generating circuit 50A from the reset signal generating 
circuit 46, and the refresh demand signal RFREQ0 is returned to L level according to a reset signal 
RST0. Thereby, the refresh demand to block 20A is canceled. 

[0056] Drawing 7 is the block diagram showing the internal configuration of the external access 
implementation signal generating circuit 42 of drawing 5 . The external access implementation signal 
generating circuit 42 is equipped with the RS latch 410 and the inverter 411, the set signal generation 
circuit 420, and the reset-signal generation circuit 430. The output signal Q420 from the set signal 
generation circuit 420 is inputted into the RS latch's 410 set terminal S, and the output signal Q430 from 
the reset-signal generation circuit 430 is inputted into the RS latch's 410 reset terminal R. 
[0057] The set signal generation circuit 420 is equipped with an inverter 421, a decoder 422, a delay 
circuit 425, a pulse generating circuit 429, and the three AND gates 423,426,428. 
[0058] Chip select signal #CS reversed by the inverter 421 arid the output signal of a decoder 422 are 
given to the 1st AND gate 423. The 1st AND gate 423 outputs the BNK signal of H level, when chip 
select signal #CS is set to L level (active) and the value of block addresses A0-A1 is set to "0" which 
shows block 20A. The BNK signal of H level means that external access is demanded from 1st block 
20A. 

[0059] Refresh implementation signal #RF0 and refresh implementation signal #RF0 through a delay 
circuit 425 are given to the 2nd AND gate 426. The 2nd AND gate 426 outputs the RFC signal which 
has L level period when only the predetermined delay period Td2 (it mentions later) extended L level 
(active) period of refresh implementation signal #RF0. 

[0060] The BNK signal and the RFC signal are given, and the 3rd AND gate 428 is the period when an 
RFC signal serves as L level, and restricts the output of a BNK signal to the 3rd AND gate 428. And the 
output of the 3rd AND gate 428 is given to a pulse generating circuit 429. 

[0061] The set signal generation circuit 420 supplies a pulse signal Q420 to the RS latch's 410 set 
terminal S, when it judges whether external access is demanded from 1st block 20A relevant to 1st block 
controller 40A and there is an external access request. However, the set signal generation circuit 420 
does not supply a pulse signal Q420 to the RS latch's 410 set terminal S at the period (namely, that 
refresh implementation signal #RF0 is active (L level), and the becoming period and the subsequent 
predetermined period Td2) accompanying implementation of refresh, even when external access is 
demanded, the RS latch 410 and an inverter 41 1 — a pulse signal Q420 - following — external access 
implementation signal #EX0 - being active (L level) - it sets up. in addition, external access 
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implementation signal #EX0 - being active (L level) - if it becomes, the word line chosen by the line 
addresses A8-A19 in block 20A ( drawing 4 ) will be activated, and external access will be carried out. 
[0062] The reset-signal generation circuit 430 is equipped with an inverter 431, the AND gate 432, 3 
input OR gate 436, and two pulse generating circuits 434,438. The BNK signal and the refresh demand 
signal RFREQO which were reversed by the inverter 431 are supplied to the AND gate 432. The 1st 
pulse generating circuit 434 is a circuit which generates a pulse in connection with the rising edge of 
chip select signal #CS. The output signal of the AND gate 432, the RAT signal, and the output signal 
from the 1st pulse generating circuit 434 are inputted into 3 input OR gate 436. And the output of the 
OR gate 436 is given to the 2nd pulse generating circuit 438. 

[0063] In the following three cases, the reset-signal generation circuit 430 supplies a pulse signal Q430 
at the RS latch's 410 reset terminal R. (1) When there is no demand of external access to 1st block 20 A 
and there is a refresh demand. (2) When line addresses A8-A19 change. (3) When chip select signal #CS 
starts on H level (inactive), the RS latch 410 and an inverter 411 a pulse signal Q430 - following - 
external access implementation signal #EX0 ~ being inactive (H level) - it sets up. 
[0064] Drawing 8 is the block diagram showing the internal configuration of the refresh implementation 
signal generating circuit 44 of drawing 5 . The refresh implementation signal generating circuit 44 is 
equipped with the AND gate 510, the pulse generating circuit 51 1, the inverter 512, and the refresh 
demand signal-control circuit 520 for controlling the output of the refresh demand signal RFREQO. 
[0065] The refresh demand signal RFREQO and the control signal Q520 from a control circuit 520 are 
supplied to the AND gate 510. The AND gate 510 can tell the refresh demand signal RFREQO to a pulse 
generating circuit 511, when a control signal Q520 serves as H level. A pulse generating circuit 511 
generates the pulse which has predetermined pulse width according to the rising edge of the output 
signal from the AND gate 510. It is reversed with an inverter 512 and the generated pulse is outputted as 
refresh implementation signal #RF0. 

[0066] The control circuit 520 is equipped with an inverter 521, a decoder 522, the AND gate 523, a 
delay circuit 525, NAND gate 526, and the NOR gate 528. The AND gate 523 outputs a BNK signal as 
well as the 1st AND gate 423 of drawing 7 . NAND gate 526 outputs the ACT signal which has H level 
period when only the predetermined delay period Tdl (it mentions later) extended L level (active) 
period of external access implementation signal #EX0 like the 2nd AND gate 426 of drawing 7 . And a 
BNK signal and an ACT signal are given to the NOR gate 528. 

[0067] A control circuit 520 supplies the control signal Q520 of H level to the AND gate 510, when it 
judges whether external access is demanded from 1st block 20A relevant to 1st block controller 40A and 
there is no external access request, if there is a refresh demand at this time — refresh implementation 
signal #RF0 ~ being active (L level) — if it is set up and there is no refresh demand — being inactive (H 
level) ~ it is set up. However, with a control circuit 520 having active external access implementation 
signal #EX0, even when there is no above-mentioned external access request (L level), the control signal 
Q520 of L level is supplied to the AND gate 510, and it prevents that refresh implementation signal 
#RF0 is set as L level (active) at the becoming period and the subsequent predetermined period Tdl. 
after [ in addition, ] a control signal is set to H level in this case — refresh implementation signal #RF0 — 
being active (L level) — it is set up. 

[0068] Moreover, a control circuit 520 supplies the control signal Q520 of L level to the AND gate 510, 
when there is a demand of external access to 1st block 20A. in this case — even if there is a refresh 
demand — refresh implementation signal #RF0 ~ being inactive (H level) — it is set up. after [ then, ] 
refresh implementation signal #RF0 is held while it has been inactive until external access to block 20A 
is completed (H level), and external access is completed — being active (L level) — it is set up. 
[0069] in addition, refresh implementation signal #RF0 — being active (L level) ~ refresh actuation will 
be started if it becomes. The word line chosen by the refresh addresses RFA8-RFA19 in block 20A 
( drawing 4 ) is specifically activated, and refresh is carried out about all the memory cells on the word 
line. 

[0070] The reset signal generating circuit 46 of drawing 5 generates the short pulse-like reset signal 
RST0 according to the rising edge of refresh implementation signal #RF0. This reset signal generating 
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circuit 46 consists of one-shot multivibrators. As mentioned above, a reset signal RSTO is supplied to 
refresh demand signal generating circuit 50A, and, thereby, the refresh demand to block 20A is 
canceled. 

[0071] External access implementation signal #EX0 and refresh implementation signal #RF0 which 
were outputted from block controller 40A ( drawing 5 ) are supplied to line PURIDE coder 30A in block 
20A ( drawing 4 ). 

[0072] Drawing 9 is the block diagram showing the internal configuration of 1 st line PURIDE coder 
30A of drawing 4 . Line PURIDE coder 3 OA is equipped with two switch & latch circuits 34 and 36 and 
judgment circuits 38. In addition, other line PURIDE coders 30B-30D have the same configuration as 
drawing 9 . 

[0073] External access implementation signal #EX0 and refresh implementation signal #RF0 are 
supplied to the judgment circuit 38 from block controller 40A. The judgment circuit 38 supplies the 
control signal LEX according to external access implementation signal #EX0 to the 1st switch & latch 
circuit 34, and supplies the control signal LRF according to refresh implementation signal #RF0 to the 
2nd switch & latch circuit 36. 

[0074] When external access implementation signal #EX0 is active (L level), the 1st switch & latch 
circuit 34 latches the line addresses A8-A19 supplied from the external device according to a control 
signal LEX, and supplies them to line decoder 24A in 1st block 20A. Moreover, the 2nd switch & latch 
circuit 36 has forbidden that output in this case according to a control signal LRF. 
[0075] On the other hand, when refresh implementation signal #RF0 is active (L level), according to a 
control signal LRF, the 2nd switch & latch circuit 36 latches the refresh addresses RFA8-RFA19 
supplied from the refresh counter 100 ( drawing 4 ), and supplies them to line decoder 24A. Moreover, 
the 1st switch & latch circuit 34 has forbidden that output in this case according to a control signal LEX. 

[0076] in addition, block controller 40A ( drawing 5 ) — two operation signal #EX(s)0 and #RF0 ~ 
coincidence — being active (L level) — it is constituted so that it may not carry out. When two operation 
signal #EX(s)0 and #RF0 are all inactive (H level), line PURIDE coder 30A does not supply the 
addresses A8-A19, and RFA8-RFA19 to line decoder 24A. 

[0077] Thus, according to level, two RF, operation signal #EX0 and #RF0, line PURIDE coder 30A 
chooses one of line addresses A8-A19 and the refresh addresses RFA8-RFA19, and supplies it to line 
decoder 24A in block 20A ( drawing 4 ). And line decoder 24A makes an activated state one word line 
in block 20A chosen according to each addresses A8-A19, or RFA8-RFA19, when line addresses A8- 
A19 or refresh addresses RFA8-RFA19 are supplied from line PURIDE coder 30A. 
[0078] D. — actuation [ of a word line activation control section ]: — : drawing 10 of operation in a Dl. 
operation cycle is a timing chart which shows actuation of the word line activation control section about 
1st block 20A in an operation cycle (when there is no refresh demand). In an operation cycle, chip select 
signal #CS ( drawing 10 (a)) serves as L level (active), and the SUNUZU signal ZZ ( drawing 10 (b)) 
serves as H level. In drawing 10 , six operation cycles which begin from each time of day tl-t6 are 
continuing. 

[0079] In the operation cycle, drawing 10 shows the case where there is no rising edge in refresh timing 
signal RFTM ( drawing 10 (e)) given to refresh demand signal generating circuit 5 OA of drawing 5 and 
where it does not generate, when there is no refresh demand. In this case, the refresh demand signal 
RFREQ0 ( drawing 10 (f)) given to 1st block controller 40A is still L level. Therefore, refresh 
implementation signal #RF0 ( drawing 10 (m)) outputted from the refresh implementation signal 
generating circuit 44 is still H level (inactive), and the RFC signal ( drawing 10 (n)) generated within the 
external access implementation signal generating circuit 42 is still H level. Moreover, the reset signal 
RSTO ( drawing 10 (o)) outputted from the reset signal generating circuit 46 is still L level. 
[0080] The value of block addresses A0-A1 ( drawing 10 (c)) is "0", and the 1st, 3rd, and 5th cycle 
which begins from time of day tl, t3, and t5 requires external access to 1st block 20A. Similarly, the 
value of block addresses A0-A1 is "1", and the 2nd, 4th, and 6th cycle which begins from time of day t2, 
t4, and t6 requires external access to 2nd block 20B. At this time, the BNK signal ( drawing 1 0 (g)) 
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generated within 1st block controller 40A is set as H level in the 1st, 3rd, and 5th cycle. 
[0081] moreover, the 1- four cycles which the 4th follows - the value of line addresses A8-A19 
( drawing 10 (d)) - "p" ~ becoming ~ ****-- the 5- in two cycles which the 6th follows, the value of 
line addresses A8-A19 is "q." 

[0082] The condition of the word line WL in subarray 22A ( drawing 4 ) of 1st block 20A is shown in 
drawing 10 (p). In addition, although two or more word lines are contained in subarray 22A, two or 
more word lines are not activated by coincidence. For this reason, in drawing 10 (p), the word line by 
which sequential activation is carried out within subarray 22A is drawn on the same timing chart. In 
addition, the word lines WLp and WLq which have started on H level show the activated word line, 
respectively. 

[0083] In the 1st cycle, since external access to 1st block 20A is demanded, the set signal generation 
circuit 420 of drawing 7 outputs a pulse signal Q420 ( drawing 10 (h)) in time of day tl. And the RS 
latch 410 and an inverter 41 1 set external access implementation signal #EX0 ( drawing 10 (j)) as L 
level (active) according to a pulse signal Q420. If external access implementation signal #EX0 is set to L 
level (active), 1st line PURIDE coder 30A of drawing 9 will choose line addresses A8-A19, and will 
supply them to 1st line decoder 24A. Therefore, within subarray 22 A of 1st block 20A, the word line 
WLp of eye "p" watch were chosen by line addresses A8-A19 is activated. And in the 1st cycle, external 
access is carried out to the memory cell chosen by the train addresses A2-A7 on the activated word line 
WLp. 

[0084] The 2nd cycle does not require external access to 1st block 20 A. However, the reset-signal 
generation circuit 430 of drawing 7 does not output a pulse signal Q430. For this reason, external access 
implementation signal #EX0 is held with L level (active). At this time, within subarray 22A, while the 
word line WLp of eye "p" watch had been activated, it is held. In addition, in the 2nd cycle, since 
external access to 1st block 20A is not demanded, external access is not carried out to the memory cell 
in subarray 22A. 

[0085] In the 3rd cycle, since external access to 1st block 20A is demanded, a pulse signal Q420 is 
outputted like the 1st cycle. However, since it already has L level (active), external access 
implementation signal #EX0 is held with L level. Moreover, the word line WLp of eye "p" watch in 
subarray 22 A is held while it had been activated, and external access is carried out to the memory cell on 
a word line WLp. 

[0086] In addition, since external access implementation signal #EX0 is not affected, you may make it 
not generate the pulse signal Q420 generated in the 3rd cycle, for example using the ACT signal of 
drawing 8 etc. 

[0087] In the 4th cycle, since external access to 1 st block 20A is not demanded, external access 
implementation signal #EX0 is held like the 2nd cycle with L level (active). Although it is held at this 
time while the word line WLp of eye "p" watch in subarray 22 A had also been activated, external access 
is not carried out to the memory cell in subarray 22A. 

[0088] In the 5th cycle, the value of line addresses A8-A19 is changing from "q" to "r." At this time, the 
RATD circuit 130 of drawing 5 detects change of a line address in time of day t5, and outputs a RAT 
signal. And the reset-signal generation circuit 430 of drawing 7 outputs a pulse signal Q430 ( drawing 
10 (i)) according to a RAT signal. The RS latch 410 and an inverter 411 set external access 
implementation signal #EX0 as H level (inactive) according to a pulse signal Q430. At this time, the 
word line WLp of eye "p" watch in subarray 22A is deactivated. 

[0089] Moreover, the 5th cycle requires external access to 1st block 20A. Therefore, like the 1st and 3rd 
cycle, a pulse signal Q420 is outputted and external access implementation signal #EX0 is again set as L 
level (active). At this time, within subarray 22A, the word line WLq of eye "q n watch were chosen by 
line addresses A8-A19 is activated, and external access is carried out to the memory cell on a word line 
WLq. 

[0090] In the 6th cycle, since external access to 1st block 20A is not demanded, external access 
implementation signal #EX0 is held like the 2nd and 4th cycle with L level (active). Although it is held 
at this time while the word line WLq of eye "q" watch in subarray 22A had also been activated, external 



http ://www4 . ipdl j po . go j p/c gi -b in/tran_web_cgi_ej j e 



4/19/2004 



Page 11 of 18 



access is not carried out to the memory cell in subarray 22A. 

[0091] At time of day t7, chip select signal #CS has started on H level (inactive). At this time, the reset- 
signal generation circuit 430 of drawing 7 outputs a pulse signal Q430. According to this, external 
access implementation signal #EX0 is set as H level (inactive), and the word line WLq of eye "q" watch 
in subarray 22A is deactivated. 

[0092] In addition, the ACT signal generated within the refresh implementation signal generating circuit 
44 of drawing 8 has H level period when only the predetermined period Tdl extended L level period of 
external access implementation signal #EX0, as shown in drawing 10 (k). In addition, in the time-of-day 
t5 neighborhood, since H level period of external access implementation signal #EX0 is longer than the 
predetermined period Tdl a little, only few periods serve as L level. Moreover, the control signal Q520 
serves as L level in H level period of a BNK signal, and H level period of an ACT signal, as shown in 
drawing 10 (1). However, in drawing 10 , since the refresh demand signal RFREQ0 serves as L level, the 
level of a BNK signal and an ACT signal does not influence the level of refresh implementation signal 
#RF0. 

[0093] Drawing 1 1 is a timing chart which shows actuation of the word line activation control section 
about each blocks 20A-20D in the operation cycle shown in drawing 10 . Drawing 1 1 (a) - (d) is the 
same as drawing 10 (a) - (d). Moreover, since the case where there is no refresh demand is assumed, 
refresh timing signal RFTM ( drawing 1 1 (e)) is the same as drawing 10 (e). Therefore, the refresh 
demand signals RFREQ0-RFREQ3 ( drawing 1 1 (f) - (i)) inputted into each block controllers 40A-40D, 
and refresh implementation signal #RF0 outputted from each block controllers 40A-40D - #RF3 
( drawing 1 1 (n) - (p)) serve as the respectively same signal level as drawing 10 (f) and (m). 
[0094] Drawing 1 1 (j) - (m) shows external access implementation signal #EX0-#EX3 outputted from 
each block controllers 40A-40D, and drawing 1 1 (j) of it is the same as that of drawing 10 (j). Moreover, 
drawing 1 1 (r) - (u) shows the condition of the word line in subarray 22A - 22D of each blocks 20A- 
20D, and drawing 1 1 (r) of it is the same as that of drawing 10 (p). 

[0095] The 2nd cycle requires external access to 2nd block 20B. Therefore, 2nd block controller 40B 
sets external access implementation signal #EX1 ( drawing 1 1 (k)) as L level (active). At this time, the 
word line WLp of eye "p" watch were chosen by line addresses A8-A19 is activated within 2nd subarray 
22B. 

[0096] moreover, the value of the line addresses A8-A19 used in the 2nd cycle — since "p" is not 
changing till time of day t5 with "p" — 2nd block controller 40B — the 2- external access implementation 
signal #EX1 is held in three cycles which the 4th follows with L level (active). At this time, while the 
word line WLp of eye "p" watch in 2nd subarray 22B had also been activated, it is held. 
[0097] Like [ the 6th cycle ] the 2nd cycle, since external access to 2nd block 20B is demanded, external 
access implementation signal #EX1 is set as L level (active). And within 2nd subarray 22B, the word 
line WLq of eye "q" watch is activated. 

[0098] In addition, temporarily, when there is an external access request to 3rd block 20C in the 3rd 
cycle of drawing 1 1 , it is held with L level (active) until 3rd external access implementation signal 
#EX3 is also set as L level (active) and line addresses A8-A19 change. And the word line of eye "p" 
watch in 3rd subarray 22C is activated in this case. 

[0099] As mentioned above, as drawing 10 and drawing 1 1 explained, each block controllers 40A-40D 
will set up actively the external access implementation signal corresponding to the block, if external 
access to a certain block is required. At this time, the word line chosen by the line address within that 
block is activated, and external access is carried out to the memory cell on the activated word line, and 
each block controllers 40A-40D — once — being active (L level) — the set-up external access 
implementation signal is held until the line addresses A8-A19 of the addresses A0-A19 used in a 
consecutive cycle change. At this time, a word line is held in the condition of having been activated and 
external access is carried out to the memory cell on the already activated word line in the cycle as which 
external access to that block was required again. If it does in this way, since it is not necessary to repeat 
activation and deactivation of a word line for every cycle, it becomes possible to reduce consumption of 
a current considerably. 
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[0100] Thus, the word line activation control section in this example can be held in the condition of 
having been activated to the last cycle, without deactivating the word line within the 1st memory cell 
block activated in the first cycle, when the operation cycle using the address containing the same line 
address continues. 

[0101] Moreover, it can come, simultaneously a word line activation control section can also be held in 
the condition of having been activated to the last cycle, without deactivating the word line within the 
2nd memory cell block activated in the cycle before the last cycle after the first cycle. Thus, in two or 
more blocks, in holding a word line in the condition of having been activated to coincidence, it becomes 
possible to be able to raise the frequency where external access is carried out to the memory cell on the 
activated word line, consequently to reduce considerably the consumed electric current accompanying 
activation of a word line. 

[0102] In addition, in this example, since the line address is assigned to two or more bits only on the top 
of the addresses which consist of 20 bits, a line address stops being able to change comparatively easily. 
If it does in this way, since the frequency held where a word line is activated can be raised, it becomes 
possible to reduce further the consumed electric current accompanying activation of a word line. 
[0103] Actuation in a D2. operation cycle (when there is a refresh demand): Drawing 12 is a timing 
chart which shows actuation of the word line activation control section about 1st block 20A when there 
is a refresh demand in an operation cycle. In addition, drawing 12 (a) - (d) and (g) are the same as 
drawing 10 (a) - (d) and (g). 

[0104] As shown in drawing 12 (e), refresh timing signal RFTM has started on H level at the time of day 
ta in the 2nd cycle period. At this time, refresh demand signal generating circuit 50A ( drawing 5 ) sets 
the refresh demand signal RFREQ0 ( drawing 12 (f)) as H level immediately, and requires refresh from 
1st block 20A. In addition, the refresh demand signal RFREQ0 is maintained at H level until refresh is 
completed in 1 st block 20A. 

[0105] In the 2nd cycle, since external access to 1st block 20A is not demanded, the reset-signal 
generation circuit 430 of drawing 7 will output a pulse signal Q430 ( drawing 12 (i)), if the refresh 
demand signal RFREQ0 is set as H level. At this time, external access implementation signal #EX0 is 
set as H level (inactive), and the word line WLp of eye "p" watch in subarray 22A is deactivated. In 
addition, it is because external access to 1st block 20A is not demanded that this word line WLp can be 
made to deactivate during the 2nd cycle period. 

[0106] If external access implementation signal #EX0 starts on H level, an ACT signal ( drawing 12 (k)) 
will serve as L level after predetermined period Tdl progress. Moreover, in the 2nd cycle, the BNK 
signal ( drawing 12 (g)) serves as L level. Therefore, the control circuit 520 of drawing 8 sets a control 
signal Q520 ( drawing 12 (1)) as H level. Consequently, the refresh implementation signal generating 
circuit 44 outputs refresh implementation signal #RF0 ( drawing 12 (m)) which has predetermined L 
level (active) period according to the refresh demand signal RFREQ0. 

[0107] If refresh implementation signal #RF0 is set as L level (active), 1st line PURIDE coder 30A of 
drawing 9 will choose refresh addresses RFA8-RFA19, and will supply them to 1st line decoder 24A. 
Therefore, within subarray 22A of 1st block 20A, the word line of eye M n" watch were chosen by refresh 
addresses RFA8-RFA19 ( drawing 12 (q)) is activated, and refresh is carried out about all the memory 
cells on the word line. 

[0108] If refresh implementation signal #RF0 returns to H level (inactive), the word line WLn of eye "n" 
watch in subarray 22A will be deactivated. Moreover, the reset signal generating circuit 46 of drawing 5 
generates the short pulse-like reset signal RST0 ( drawing 12 (o)) according to the rising edge of refresh 
implementation signal #RF0. Refresh demand signal generating circuit 50A ( drawing 5 ) returns the 
refresh demand signal RFREQ0 to L level according to a reset signal RST0. Thereby, the refresh 
actuation within the 1st block is completed. 

[0109] In addition, if refresh implementation signal #RF0 returns to H level, the RFC signal ( drawing 
12 (n)) set as L level after predetermined period Td2 progress according to refresh implementation 
signal #RF0 will return to H level. 

[0110] In the 3rd cycle, external access to 1st block 20A is demanded, and the RFC signal serves as H 
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level. Therefore, the set signal generation circuit 420 of drawing 7 outputs a pulse signal Q420, and 
external access implementation signal #EX0 is set as L level (active) according to this. And within 
subarray 22A, the word line WLp of eye "p" watch is activated again, and external access is carried out. 
[0111] Drawing 13 is a timing chart which shows actuation of the word line activation control section 
about each blocks 20A-20D in the operation cycle shown in drawing 12 . Drawing 13 (a) - (d) is the 
same as drawing 12 (a) - (d). Refresh timing signal RFTM of drawing 13 (e) is the same as drawing 12 
(e), and the actuation about 1st block 20A is the same as drawing 12 . 

[0112] If refresh timing signal RFTM starts on H level at time of day ta, all the refresh demand signals 
RFREQ0-RFREQ3 ( drawing 13 (f) - (i)) will be immediately set as H level, and the refresh to each 
blocks 20A-20D will be required. 

[01 13] Since external access is demanded about 2nd block 20B in the time of day t2 before time of day 
ta, external access is carried out in the 2nd cycle. And the refresh demand signal RFREQ1 is held with H 
level. In the 3rd cycle, since there is no external access request to 2nd block 20B and there is a refresh 
demand, external access implementation signal #EX1 ( drawing 13 (k)) is set as H level (inactive). At 
this time, the word line WLp ( drawing 13 (s)) of eye "p" watch in 2nd subarray 22B is deactivated. And 
after external access implementation signal #EX1 starts, refresh implementation signal #RF1 ( drawing 
13 (o)) is set as L level (active). Thereby, the word line WLn of eye "n" watch in 2nd subarray 22B is 
activated, and refresh is carried out. Then, if refresh implementation signal #RF1 is set as H level 
(inactive), the refresh demand signal RFREQ1 will return to L level. In addition, in the 4th cycle, since 
external access to 2nd block 20B is demanded, external access implementation signal #EX1 is again set 
as L level (active), and the word line WLp of eye "p" watch in subarray 22B is again activated in 
connection with this. 

[0114] About 3rd block 20C, external access is not required in the 2nd cycle, but external access 
implementation signal #EX2 ( drawing 1 3 (1)) serves as H level (inactive). For this reason, shortly after 
the refresh demand signal RFREQ2 serves as H level, refresh implementation signal #RF2 ( drawing 13 
(p)) is set as L level. Thereby, the word line WLn ( drawing 13 (t)) of eye n n" watch in 3rd subarray 22C 
is activated, and refresh is carried out. Then, if refresh implementation signal #RF2 is set as H level 
(inactive), the refresh demand signal RFREQ2 will return to L level. In addition, it is the same as 
actuation concerning 3rd block 20C about 4th block 20D. 

[0115] By the way, refresh in each blocks 20A-20D is carried out according to the same refresh 
addresses RFA8-RFA19 ( drawing 1 3 (w)). That is, the n-th word line WLn in each block 20A-20D is 
activated by valueV of refresh addresses RFA8-RFA19, and all the memory cells on the word line 
WLn are refreshed by it. 

[01 16] If the refresh actuation in each blocks 20A-20D is completed, the refresh demand signals 
RFREQ0-RFREQ3 ( drawing 13 (f) - (i)) will return to L level, respectively. The refresh counter 
controller 90 of drawing 4 will generate count-up signal #CNTUP ( drawing 13 (v)), if all the refresh 
demand signals RFREQ0-RFREQ3 return to L level. 

[0117] Drawing 14 is the block diagram showing the internal configuration of the refresh counter 
controller 90 of drawing 4 . This controller 90 is equipped with 4 input NOR gate 92, NAND gate 94, 
the delay circuit 96, and the inverter 98. Four refresh demand signals RFREQ0-RFREQ3 are inputted 
into 4 input NOR gate 92. The output Q92 of 4 input NOR gate 92 is inputted into one input terminal of 
NAND gate 94. Further, an output Q92 is delayed in a delay circuit 96, and after it is reversed with an 
inverter 98, it is inputted into the input terminal of another side of NAND gate 94. After four refresh 
demand signals RFREQ0-RFREQ3 fall to L level, both count-up signal #CNTUP(s) outputted from 
NAND gate 94 serve as a pulse signal from which only the time delay in a delay circuit 96 serves as L 
level, so that he can understand from this configuration ( drawing 13 (v)). 

[01 18] The refresh counter 100 ( drawing 4 ) counts up one value of refresh addresses RFA8-RFA19 
( drawing 13 (w)) according to this count-up signal #CNTUP. Therefore, the next refresh actuation is 
performed about the word line of the "n+lst" watch. 

[0119] As mentioned above, as drawing 12 and drawing 13 explained, each block controllers 40A-40D 
will set up actively the refresh implementation signal corresponding to other blocks other than one block 
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with which external access is demanded, if refresh is required. In order to refresh within other blocks at 
this time, the word line currently held by the activated state is deactivated. Then, the word line chosen 
by the refresh address is activated, and refresh is carried out. 

[0120] And after the external access request to the block is lost about one block with which external 
access is carried out, a refresh implementation signal is set up actively. At this time, the word line of the 
activated state within that one block is deactivated, after this, the word line chosen by the refresh address 
is activated, and refresh is carried out. 

[0121] Thus, the word line activation control section in this example can be held in the condition of 
having been activated to the last cycle, without deactivating the word line within the 1st memory cell 
block activated in the first cycle, when the operation cycle using the address containing the same line 
address continues. And a word line activation control section can make the word line of the activated 
state within the 1st memory cell block deactivate, on condition that external access is not performed in 
the 1st memory cell block, when the word line within the 1st memory cell block will have been in the 
activated state and refresh is required from the 1st memory cell block. If it does in this way, while being 
able to perform refresh in semiconductor memory equipment, since it is not necessary to repeat 
activation and deactivation of a word line for every cycle, in the period when refresh is not performed, it 
becomes possible to reduce the consumed electric current accompanying activation of a word line. 
[0122] Moreover, it can come, simultaneously a word line activation control section can also be held in 
the condition of having been activated to the last cycle, without deactivating the word line within the 
2nd memory cell block activated in the cycle of the arbitration before the last cycle after the first cycle. 
And a word line activation control section can make the word line of the activated state within the 2nd 
memory cell block deactivate to the ** case as which refresh is required from the 2nd memory cell block 
with the 1 st memory cell block, on condition that external access is not performed in the 2nd memory 
cell block. 

[0123] Thus, when it can hold where the word line in two or more memory cell blocks is activated to 
coincidence, and refresh is required, a word line activation control section can make the word line of an 
activated state able to deactivate without waiting for termination of the last cycle, and can perform 
refresh. 

[0124] By the way, in drawing 12 , since the refresh demand has occurred in the time of day ta quite 
before from the time of day t3 when the external access request to 1st block 20A occurs, it is possible to 
refresh in the 2nd cycle and to carry out external access in the 3rd cycle. However, when there was a 
refresh demand just before time of day t3, are put in another way and a refresh demand is within the 
comparatively short predetermined period before time of day t3, it is supposed that refresh is postponed, 
and external access is given priority to and carried out in the 3rd cycle. In addition, this is possible by 
using an ACT signal so that it may explain below. 

[0125] Drawing 15 is a timing chart which shows actuation of the word line activation control section 
about 1st block 20A when different time of day from drawing 12 in an operation cycle has a refresh 
demand. In drawing 15 , refresh timing signal RFTM has started on H level to the time of day tb within 
the predetermined period before the 2nd cycle is completed. In addition, drawing 15 (a) - (d) and (g) are 
the same as drawing 10 (a) - (d) and (g). 

[0126] If refresh timing signal RFTM starts on H level at time of day tb as shown in drawing 1 5 (e) and 
(f), the refresh demand signal RFREQ0 will be immediately set as H level, and the refresh to 1st block 
20A will be required. 

[0127] In the 2nd cycle, since external access to 1st block 20A is not demanded, if the refresh demand 
signal RFREQ0 is set as H level, a pulse signal Q430 ( drawing 15 (i)) will be outputted. At this time, 
external access implementation signal #EX0 ( drawing 1 5 (j)) is set as H level (inactive), and the word 
line WLp ( drawing 15 (q)) of eye "p" watch in subarray 22 A is deactivated. Thereby, the actuation for 
refresh is attained. 

[0128] If external access implementation signal #EX0 starts on H level, an ACT signal ( drawing 15 (k)) 
will serve as L level during the 3rd [ after predetermined period Tdl progress ] cycle period. However, 
in the 3rd cycle, the BNK signal ( drawing 15 (g)) serves as H level. For this reason, the control circuit 
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520 of drawing 8 holds a control signal Q520 ( drawing 1 5 (1)) in the 3rd cycle with L level, 
consequently refresh implementation signal #RF0 ( drawing 15 (m)) is held with H level (inactive), 
without being set as L level (active). That is, the actuation for refresh is stopped. 
[0129] moreover, the 3rd cycle requires external access to 1st block 20A - it comes out, a pulse signal 
Q420 ( drawing 1 5 (h)) is outputted, and external access implementation signal #EX0 is set as L level 
(active) according to this. And the word line WLp of eye M p f ' watch in subarray 22A is activated again. 
By this, priority will be given over refresh and external access will be carried out. 

[0130] In the 4th cycle, since external access to 1st block 20A is not required but refresh is demanded, a 
pulse signal Q430 is outputted and external access implementation signal #EX0 is set as H level 
(inactive) according to this. At this time, the word line WLp of eye "p" watch in subarray 22A is 
deactivated. And after the predetermined period Tdl progress after external access implementation 
signal #EX0 starts, an ACT signal serves as L level and a control signal Q520 serves as H level in 
connection with this. Consequently, refresh implementation signal #RF0 is set as L level (active), the 
word line WLn of eye "n" watch in subarray 22A is activated, and refresh is carried out. 
[0131] In addition, if refresh implementation signal #RF0 returns to H level (inactive), the word line 
WLn of eye "n" watch in subarray 22 A will be deactivated. Moreover, according to the rising edge of 
refresh implementation signal #RF0, the short pulse-like reset signal RST0 ( drawing 15 (o)) is 
generated, and the refresh demand signal RFREQ0 returns to L level according to this. 
[0132] Drawing 16 is a timing chart which shows actuation of the word line activation control section 
about each blocks 20A-20D in the operation cycle shown in drawing 15 . Drawing 16 (a) - (d) is the 
same as drawing 1 5 (a) - (d). Refresh timing signal RFTM of drawing 16 (e) is the same as drawing 1 5 

(e) , and the actuation about 1st block 20A is the same as drawing 15 . 

[0133] Since external access is demanded about 2nd block 20B in the time of day t2 before time of day 
tb, it is the same as drawing 13 . Moreover, since external access is not demanded about the 3rd and 4th 
block 20C and 20D, it is almost the same as drawing 13 . However, the operation stage of refresh 
changes with differences of the time of day when refresh timing signal RFTM starts. 
[0134] In addition, the actuation after all the refresh demand signals RFREQ0-RFREQ3 return to L 
level, respectively is the same as that of drawing 13 . 

[0135] as mentioned above, an external access implementation signal [ as opposed to / as drawing 15 
and drawing 16 explained, when each block controllers 40A-40D do not have an external access request 
to a certain block and refresh is required / the block ] — being inactive (H level) — the word line which 
sets up and is held by the activated state is made to deactivate and an external access implementation 
signal [ as opposed to / stop refresh actuation, when refresh is demanded within the predetermined 
period before the time of day when external access to the block is demanded, and / the block ] — again — 
being active (H level) — it can set up and a word line can be activated. In addition, refresh is carried out 
after implementation of external access is completed in the block. 

[0136] Thus, in this example, when refresh is required within the predetermined period before the time 
of day when external access is demanded, external access has priority, and is carried out and refresh is 
postponed to the cycle after termination of external access. On the other hand, when refresh is required 
just before the predetermined period before the time of day when external access is demanded, it is 
necessary to carry out both activation of refresh and the external access within one cycle period. If it 
puts in another way, the period which can perform the both sides of refresh and external access will be 
set up so that it may become the shortest period Tcyc of change of the addresses A0-A19. However, in 
this example, this period Tcyc is shortest-ized so that it may mention later. 

[0137] Drawing 17 is a timing chart which shows the actuation about 1st block 20 A when different time 
of day from drawing 15 in an operation cycle has a refresh demand. In drawing 17, refresh timing signal 
RFTM has started on H level to the time of day tc in front of the predetermined period before the 2nd 
cycle is completed. In addition, drawing 17 (a) - (d) and (g) are the same as drawing 10 (a) - (d) and (g). 
[0138] If refresh timing signal RFTM starts on H level at time of day tc as shown in drawing 17 (e) and 

(f) , the refresh demand signal RFREQ0 will be immediately set as H level, and the refresh to 1st block 
20A will be required. 
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[0139] In the 2nd cycle, since external access to 1st block 20A is not demanded, if the refresh demand 
signal RFREQO is set as H level, a pulse signal Q430 (drawing 17 (i)) will be outputted. At this time, 
external access implementation signal #EX0 (drawing 17 (j)) is set as H level (inactive), and the word 
line WLp of eye "p" watch in subarray 22A is deactivated. 

[0140] If external access implementation signal #EX0 starts on H level, an ACT signal (drawing 17 (k)) 
will serve as L level just before termination of the 2nd cycle after predetermined period Tdl progress. 
And in the 2nd cycle, since the BNK signal (drawing 17 (g)) serves as L level, the pulse-like control 
signal Q520 (drawing 17 (1)) is outputted just before time of day t3. Consequently, refresh 
implementation signal #RF0 (drawing 17 (m)) is set as L level (active), the word line WLn of eye "n" 
watch in subarray 22A is activated, and refresh is carried out. 

[0141] If refresh implementation signal #RF0 returns to H level (inactive), the word line WLn of eye "n M 
watch in subarray 22 A will be deactivated. Moreover, according to the rising edge of refresh 
implementation signal #RF0, the short pulse-like reset signal RSTO (drawing 17 (o)) is generated, and 
the refresh demand signal RFREQO returns to L level according to this. 

[0142] Moreover, the RFC signal (drawing 17 (n)) set as L level according to refresh implementation 
signal #RF0 after the predetermined period Td2 progress after refresh implementation signal #RF0 starts 
on H level returns to H level. 

[0143] the 3rd cycle requires external access to 1st block 20A — if it comes out and an RFC signal 
returns to H level, a pulse signal Q420 (drawing 17 (h)) will be outputted. At this time, external access 
implementation signal #EX0 is set as L level (active), the word line WLp of eye "p" watch in subarray 
22A is activated again, and external access is carried out. Thus, in the 3rd cycle, external access is 
carried out for refresh after operation ******. 

[0144] Drawing 18 is a timing chart which expands and shows the 1st of drawing 17 - the 4th cycle. 
However, only some signals of drawing 17 are shown by drawing 18. 

[0145] As shown in drawing 18 (k), in order to carry out refresh and external access continuously, the 
period Trf required for implementation of refresh and the period Tex required for implementation of 
external access are required. Here, the period (it is also hereafter called a "precharge period") Tpr 
required for the precharge actuation by the precharge circuit in block 20A (not shown) and the period 
Tac required in case a word line is activated are included at each periods Trf and Tex. When carrying 
out refresh and external access in succession during one cycle period, the shortest period Tcyc of change 
of the addresses A0-A19 is usually set as (Trf+Tex). However, in this example, since the ACT signal 
and the RFC signal are used, it is possible to set up the shortest period Tcyc mostly (Trf+ Tex-Tpr). 
[0146] That is, the ACT signal has H level period when only the predetermined period Tdl extended L 
level (active) period of external access implementation signal #EX0. And this predetermined period Tdl 
is set as the almost same period as the period Tpr required for precharge actuation. For this reason, when 
it is before one or more predetermined periods Td from the time of day t3 when external access of as 
opposed to 1 st block 20A in the time of day when the refresh demand signal RFREQO starts on H level 
is demanded, the period Tpr required for the precharge actuation for refresh can be secured during the 
2nd cycle period. If it does in this way, the period for the refresh which should be secured in the 3rd 
cycle can be set up mostly (Trf-Tpr). 

[0147] Moreover, the RFC signal has L level period when only the predetermined period Td2 extended 
L level (active) period of refresh implementation signal #RF0. And this predetermined period Td2 is set 
as the almost same period as the period Tpr required for precharge actuation. For this reason, if external 
access implementation signal #EX0 is set as L level (active) after setting an RFC signal to H level, the 
period Tpr required for the precharge actuation for external access is securable. 
[0148] In this example, it is possible by using an ACT signal and an RFC signal to set up mostly 
(Trf+Tex-Tpr) the shortest period Tcyc of change of the addresses A0-A19. 

[0149] Drawing 19 is a timing chart which shows actuation of the word line activation control section 
about each blocks 20A-20D in the operation cycle shown in drawing 17. Drawing 19 (a) - (d) is the 
same as drawing 17 (a) - (d). Refresh timing signal RFTM of drawing 19 (e) is the same as drawing 17 
(e), and the actuation about 1st block 20A is the same as drawing 17. 
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[0150] Since external access is already carried out in the 2nd cycle about 2nd block 20B, it is the same 
as drawing 16. Moreover, since external access is not demanded about the 3rd and 4th block 20C and 
20D, it is almost the same as drawing 16. However, the operation stage of refresh changes with 
differences of the time of day when refresh timing signal RFTM starts. 

[0151] In addition, the actuation after all the refresh demand signals RFREQ0-RFREQ3 return to L 
level, respectively is the same as that of drawing 13. 

[0152] As mentioned above, the word line activation control section in this example can make the word 
line of the activated state within the 1st memory cell block deactivate, on condition that external access 
is not performed in the 1st memory cell block as drawing 15 - drawing 19 explained, when the word line 
within the 1st memory cell block will have been in the activated state and refresh is required from the 
1st memory cell block. And when external access is required from the 1st memory cell block within the 
predetermined period after refresh was required from the 1 st memory cell block, activation of the refresh 
in the 1 st memory cell block can be postponed, and the word line for performing read-out or the writing 
of data in the 1 st memory cell block can be activated. If it does in this way, it will become possible to 
give priority to and perform external access. 

[0153] Moreover, in this example, the predetermined period after refresh was required is set up almost 
equally to the period Tpr required for the precharge for refresh. As a period almost equal to the period 
Tpr required for precharge here, the period within **20% of Period Tpr is desirable. If it carries out like 
this, since precharge can be performed during a cycle period just before being the cycle as which 
external access is required, it becomes possible to set up comparatively short one cycle period Tcyc, i.e., 
the shortest period of change of the addresses A0-A19. 

[0154] Actuation in a D3. standby cycle and a SUNUZU condition: In an operation cycle, although 
refresh is carried out with external access, in the state of a standby cycle and SUNUZU, external access 
is not carried out but only refresh is carried out. 

[0155] Drawing 20 is a timing chart which shows actuation of the word line activation control section 
about each blocks 20A-20D in a standby cycle. In a standby cycle, chip select signal #CS (drawing 20 
(a)) serves as H level (inactive), and the SUNUZU signal ZZ (drawing 20 (b)) serves as H level. In 
addition, since external access is not performed in a standby cycle, external access implementation 
signal #EX0-#EX3 (drawing 20 (j) - (m)) to four blocks 20A-20D is set as H level (inactive). 
[0156] Shortly after refresh timing signal RFTM (drawing 20 (e)) starts in time of day til, the refresh 
demand signals RFREQ0-RFREQ3 (drawing 20 (f) - (i)) over four blocks 20A-20D start on H level. At 
this time, refresh implementation signal #RF0 - #RF3 (drawing 20 (n) - (q)) fall to L level (active). 
Consequently, in four blocks 20A-20D, the word line WLn of eye the same "n" watch are chosen by 
refresh addresses RFA8-RFA19 is activated (drawing 20 (r) - (u)), and all the memory cells on that word 
line are refreshed. 

[0157] Thus, in a standby cycle, since there is no external access also to the blocks [ which ] 20A-20D, 
refresh is carried out by coincidence in four blocks 20A-20D. 

[0158] In addition, the actuation after all the refresh demand signals RFREQ0-RFREQ3 return to L 
level, respectively is the same as that of drawing 13. 

[0159] In drawing 20, although the refresh actuation in a standby cycle was explained, it is the same also 
in the state of SUNUZU. 

[0160] As mentioned above, in an operation cycle, a notice of what refresh actuation should be carried 
out for by refresh timing signal RFTM carries out refresh according to the operation situation of external 
access (1st refresh mode). On the other hand, shortly after what refresh actuation should be carried out 
for to a standby cycle by refresh timing signal RFTM in the state of SUNUZU is notified, refresh is 
carried out by coincidence in four blocks 20A-20D (2nd refresh mode). 

[0161] E. The example of application to electronic equipment : drawing 21 is the perspective view using 
the semiconductor memory equipment by this invention of the portable telephone as one example of 
electronic equipment. This portable telephone 600 is equipped with the body section 610 and a covering 
device 620. A keyboard 612, the liquid crystal display section 614, the receiver section 616, and the 
body antenna section 618 are formed in the body section 610. Moreover, the transmission section 622 is 
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formed in the covering device 620. 

[0162] Drawing 22 is the block diagram showing the electric configuration of the portable telephone 600 
of drawing 21. A keyboard 612, the LCD driver 632 for driving the liquid crystal display section 614, 
SRAM640, and VSRAM642 and EEPROM644 are connected to CPU630 through the bus line. 
[0163] SRAM640 is used, for example as high-speed cache memory. Moreover, VSRAM642 is used as 
activity memory for image processings. As this VSRAM642 (called false [ SRAM ] or Imagination 
SRAM), the memory chip 300 mentioned above is employable. Since various kinds of set points of a 
portable telephone 600 are stored, EEPROM644 is used. 

[0164] When stopping actuation of a portable telephone 600 temporarily, VSRAM642 can be 
maintained in the SUNUZU condition. If it carries out like this, since VSRAM642 will perform internal 
refresh automatically, it is possible to hold without vanishing the data in VSRAM642. Since especially 
the memory chip 300 of this example is large capacity comparatively, it has the advantage that holding a 
lot of data, such as image data, can be continued for a long time. 

[0165] In addition, this invention can be carried out in various modes in the range which is not restricted 
to an above-mentioned example or an above-mentioned operation gestalt, and does not deviate from that 
summary. 



[Translation done.] 
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. * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more memory cell blocks with which it is semiconductor memory equipment and the 
memory cell of a dynamic mold was arranged in the shape of a matrix, The block address for choosing 
one memory cell block of the arbitration of the memory cell blocks of said plurality, The line address for 
choosing one of two or more word lines in the selected memory cell block, The address input section 
into which the ****** address is inputted, and the data I/O section for outputting and inputting the data 
corresponding to the memory cell chosen according to said address, It has a word line activation control 
section for controlling activation of said word line. Said word line activation control section Said line 
address is equipped with the line address transition detecting element for detecting whether it is 
changeful. Said word line activation control section (a) It is the cycle in which read-out or the writing of 
data is possible to said memory cell. Continuously, when [ 1st ] change of said line address is not 
detected [ in / in said cycle using the address containing the same line address / said continuous cycle ] 
by said line address transition detecting element The word line within the 1 st memory cell block 
activated in the cycle of the beginning of said continuous cycles When holding in the condition of 
having been activated is possible to the last cycle of said continuous cycles and the word line within the 
memory cell block of the (b) above 1st has become an activated state, without being deactivated In being 
the 2nd as which refresh was required from said 1 st memory cell block On condition that read-out or the 
writing of data is not performed in said 1st memory cell block It is possible to make the word line of the 
activated state within said 1 st memory cell block deactivate, (c) within the predetermined period after 
refresh was required from said 1st memory cell block In being the 3rd as which read-out or the writing 
of data was required from said 1st memory cell block Semiconductor memory equipment characterized 
by postponing activation of the refresh in said 1 st memory cell block, and activating the word line for 
performing read-out or the writing of data in said 1st memory cell block. 

[Claim 2] It is semiconductor memory equipment currently assigned to two or more bits which are 
semiconductor memory equipment according to claim 1, and the train address is also inputted into 
coincidence with said line address at said address input section, and said line address has in the high 
order of said addresses which consist of two or more bits. 

[Claim 3] The predetermined period after being semiconductor memory equipment according to claim 1 
or 2 and requiring refresh from said 1st memory cell block is semiconductor memory equipment almost 
equal to a period required for the precharge in said 1 st memory cell block. 

[Claim 4] It is semiconductor memory equipment according to claim 1 to 3. Said word line activation 
control section In said 1st case, while it is possible to hold in the condition of having been activated to 
said last cycle, without being deactivated, the word line within the 1st memory cell block activated in 
said first cycle Furthermore, it sets in the cycle of the arbitration before said last cycle after said first 
cycle. When read-out or the writing of data is performed to the memory cell within the 2nd memory cell 
block of different arbitration from said 1st memory cell block The word line within the 2nd [ said ] 
memory cell block activated in the cycle of said arbitration While holding in the condition of having 
been activated is possible to said last cycle, and being the case where it is said 2nd [ the ] and requiring 
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refresh from said 1st memory cell block, without being deactivated In the ** case as which refresh is 
required from said 2nd memory cell block Semiconductor memory equipment with possible making the 
word line of the activated state within said 2nd memory cell block deactivate, on condition that read-out 
or the writing of data is not performed in said 2nd memory cell block. 

[Claim 5] Two or more memory cell blocks with which the memory cell of a dynamic mold was 
arranged in the shape of a matrix, The block address for choosing one memory cell block of the 
arbitration of the memory cell blocks of said plurality, The line address for choosing one of two or more 
word lines in the selected memory cell block, In semiconductor memory equipment equipped with the 
address input section into which the ****** address is inputted, and the data I/O section for outputting 
and inputting the data corresponding to the memory cell chosen according to said address Are an 
approach for controlling activation of said word line, and the (a) aforementioned memory cell is 
received. Are the cycle in which read-out or the writing of data is possible, and said cycle using the 
address containing the same line address continues. In being the 1st by which change of said line 
address is not detected in said continuous cycle The word line within the 1st memory cell block 
activated in the cycle of the beginning of said continuous cycles When holding in the condition of 
having been activated is possible to the last cycle of said continuous cycles and the word line within the 
memory cell block of the (b) above 1 st has become an activated state, without being deactivated In being 
the 2nd as which refresh was required from said 1 st memory cell block On condition that read-out or the 
writing of data is not performed in said 1st memory cell block It is possible to make the word line of the 
activated state within said 1st memory cell block deactivate, (c) within the predetermined period after 
refresh was required from said 1 st memory cell block In being the 3rd as which read-out or the writing 
of data was required from said 1 st memory cell block The activation control approach of the word line 
characterized by postponing activation of the refresh in said 1st memory cell block, and activating the 
word line for performing read-out or the writing of data in said 1st memory cell block. 

[Translation done.] 
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